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DATA ON WATER AND ELECTROLYTE BALANCE IN AGING LIVING
ORGANISMS

ANA ASLAN, C. T. CRAESCU, M. DUMITRU
The National Institute of Gerontology and Geriatrics, Bucharest, Romania

Summary. The maintenance of a stable internal medium is one of the necessary conditions of
body viability at all stages of ontogenesis. It is provided by eonstant changes of interrelated
variables, water and electrolyte metabolism being one of them.

Experimental studies revealed a general tendency to a decrease in total and intracellular
water, an increase in intracellular and extracellular sodium and a decrease in intracellular potas-
sinm in the tissues of aging organisms. Accumulation of intracellnlar sodium alongside with
potassium loss result in a deereased functional ability of cells in old organisms. Sedium and
potassium fluxes rates are also subjected to a significant change during the aging of tissues.
The possible correlations with cell membrane changes are discussed.

Gerontology is a relatively new science focused on the study and understand-
ing of degenerative proeesses specific to the time evolution of the organisms. The
first gerontological researches aimed at studying the variations which take place
in eells, tissues and organs. Nevertheless, most of the animal activities as a whole
require coordinated activities of numerous organic systems. That is why in modern
gerontology attention has been focused on the effects of aging on certain integrative
processes and the mechanisms involved.

Beeause the complex interactions between cells and organs as well as the
control mechanisms have only recently been approached by physiologists, the data
are relatively meager on the effects of age on these mechanisms,

Water and electrolyte contents and balance within eells, organs and organisms
are key elements in the homeostasis of living organisms. They may cause or be the
effect of degencrative processes in the coutinuous loss of old organisms’ integrative
capacity. Yet, the information accumulated up to the present is rather desceriptive;
it includes fewer aspects of integrative physiology and systemic approach.

We shall present and discuss some literature data, trying to explain or esta-
blish correlations between experimental observations in the context of the different
theories of aging.

I TOTAL TISSULAR WATER AND ELECTROLYTE CONTENTS
IN RELATION TO AGE

As most of the water amount in the body is intracellular, the evalunation of
the total body water (TBW) reflects age-induced tissular atrophy. The first eva-
luation was done by Edelman et al. [1] for an age group from childhood
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to old age. TBW was evaluated by injesting heavy water, the equilibrium distribution
of which is accomplished in about 2 hrs.

There was a decrease in TBW with advancing age, calculated as percentage
from the total body weight, from 61.1%, in young to 54.3%, in old men (Table1).

Table 1 g
Total body water data as a funetion of age

In normal males

4T Age range Weight Total body TBW/body wt.
v sn e (years) (kg) water mean (1) mean (%)
9 46.8 279 | 59.0
34 72.6 441 61.1
10 79.4 43.8 55.4
6 70.7 381 54.3
In normal females
6 12156 44.6 256.0 56.2
18 20—-31 57.9 29.4 51.2
6 36—5H4 h8.8 28.3 48.2
5 60—82 615 | 28.4 46.2

After Edelman et al. [1].

With women in the third decade TBW was 51.29, from the total body weight
and dropped to 46.29, with advanced ages. Mention should be made of the low
TBW percentages with women in all post-puberal age-decades, indicating the con-
stantly higher fat content, as against men.

% FATS =100~ —22H20_

0.732
El}r
9 6o} ot ot :
£ waten] o] P Fig. 1. — Variations with age
o Lo 6\1":’ of water and fat content in
& R wate humans, after Fryer [2].
i 5N 39
2 20 XY X
A
25 o
AGE (Years)

Fryer [2] found TBW to be 50—549%, of the body weight with men aged
60—80; this finding tallies with Kdelman et al.’s results (Fig. 1). The figure also
shows the correlation between TBW decrease and the increase in fat content.

As the fat tissue, with the highest contribution to the fluctuations of the
body mass in normal adults, has a low water content (14%), TBW is a good index



3 WATER ARD ELECTROLYTE BALANCE IN AGING LIVING ORGANISMS b

for the fat-free mass of the total body mass. Rathbun and Pace [3] caleulated the
percentage of body fats according to the formula at the top of Fig. 1. Thus, we
may conelude that the deerease in the relative TBW content with advancing age
reflects the increase in fat to the detriment of fat-free body mass.

Mention should be made that unlike most of the studies on the water content
of the organism as a whole, which agree on its deerease, the conclusions of the
studies on the water content of different tissues have been divergent, sometimes
contradictory. First of all, such studies have been conducted mostly on animals,
and secondly, the methuds used have been quite different, hence a potential source
of disuepa.nrv

Table 2 shows the uneven deerease in the water percentage of different parts
of rabbit brain, with advancing age; there are areas such as the candatum or thala-
mus where the variation is not signific.mnt [4].

Table 2

77 days | 4 years | 5 vears [ 6 years | 10 years

Cortex 82.5 80.9 79.8 81.3 78.3
Caudatum 80.4 79.6 80.1 79.5 80.4
Thalamus 80.4 7.5 77.6 81.7
Cerebellum, vermis 80.9 78.3 8.2 79.9 78.9
Medulla 74.6 70.8 70.1 7o By 70.5
Cervieal spinal cord 73.0 66.7 69.2 67.6

After Calloway and Dollevoet [4].

Schaub [5] finds that the water content of rat skeletal muscles decreases
since hirth, when it reaches 86.8%, rapidly at the beginning, slowly afterwards.
At 1—2 months of age the water content reaches about 76%,. In old animals, the
water content increases slightly, the difference being nevertheless significant.

Goldberg et al. [6] found the highest water content of rat atrial musecle at 3
and 24 months of age; in both cases the values were significantly higher than in
1-month-old rats (Fig. 2).

Yet, the same authors reported in a different paper that no noticeahle variation
in the water content was detected in rat myocardium [7].

As mentioned above, the individual variations are quite large; therefore they
do not allow a definite conelusion in all the studies. Fig. 3 is an example: the age-
induced variations in the water content of skeletal muscle in 2 strains of white
rats [8] do not significantly exceed individual variations.

Except for rat rib cartilages, all the other tissues have a relatively constant
water content according to Lindner et al [9].

Inoue et al. [10] reported that in humans the water content of renal papilla
increased until the fifth decade, after which it decreased. The regression with advanc-
ing age was highly significant, yet the tentative correlation with the decreased
mucopolysaccharides content proved to be insignificant.

Small variations in human tissues were also reported by Simms and Stolman
[11] (Table 3).

So far, we may conclude that the total water content of the whole organism
decreases constantly with advancing age, whereas that of separate tissular systems
presents different patterns of change, illustrating the specifie pattern of organ aging
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The first studies on electrolyte content based on the chemical analysis are
illustrated by the results obtained by Simms and Stolman [11] (Table 3) in 1937,
which pointed out inereased sodium and deercased potassium contents of muscles
and viseera in old subjeets.

RAT MUSCLE Water copfent RAT MUSCLE Wafer content
100 = .
i . g, S ot
= 78 _.’,.. ey eitat
= o = "w o i
- £ .
% /\;——v—\\, £ n : ;
& B0 =
j 0
I i L
3 17 2 20 100 so 1600
AGE{months) AGE (DAYS)
Fig. 2. — Percent water content in rat Fig. 8.— Water content in rtat atrial
atrial muscle as a function of age, muscle as a function of age: the values
after Goldberg et al. [6]. represent two different rat strains (black

and open circles), after Rockstein and
Hrachovee [8].

Table 3

Percent differences in weight analyses between tissues of 70-yesr-old and 30-year-old
humans

Constituent ~ Kidney Liver Muscle | Heart | Average

H,0 +2.6 ke Lt )
Na +50 | +15.0 | | 4200
‘a [ 1800 4.0 | +38.0
K —19.0 +6.0 ‘ [ —12.0
Mg | —9.0 | +17.0 -8.0

After Simms and Stolman. [L1].

The study of electrolyte content developed rapidly since the beginning of the
6th deeade owing to the technique of injeeting radioactive isotopes. Using injectable
42K, Moore et al. [12] demonstrated the decrease of exehangeable potassium with
advancing age. Exchangeable potassium (K.) was 45.1 mEq/kg in normal men
aged 3160 and 37.56 mEq/ke in those aged 61-—-90. Tn women the values were
lower, reflecting the lower muscles/fats ratio: 34.2 mlig/kg for 5160 years and
29.7 mEq/kg for 61 —90 years.

Based on the decrease in body water content and exchangeable potassinm
with advancing age, Moore concluded that the cell mass of the body (skeletal
museles and visceral parenchymatous cells) decreases with age.

The technique of measuring directly the “°K isotope and therefore total
potassium allowed an important step forward.

LK is a y-ray emitter which represents 0.0118%, of total potassium and may
act as a naturally occurring tracer. A recent result [4] is presented in Table 4. It
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is seen that potassium content decreased with advancing age sinece 18—2b years
in men; subsequently the decrease was almost linear. Based on Edelman's data
for body water content it is possible to calculate that K/water ratio decreased
constantly during the sixth decade, suggesting that the reason of the decrease is
the loss of the constant equilibrium between the muscular mass and the rest of the
parenchyma. This interpretation is based on the consideration that the muscle
has the highest potassium content, 153 mEq/l intracellular water.

Table 4
Toial body polassium in men and women
Eqfke glke
Ase Number mhafe S
(years) Mean | SD i Mean | sD
Men
18—25 2. H.04 2.18 0.204
2536 58 4,A9 2.09 0.188
36 —4bH 33 3.40 2.06 0.169
45—-6b a7 4.17 1.94 0.169
5H—65 42 8.89 1.87 0.158
Gh—86 18 3.71 1.69 0.157
Women

18—-25 89 45.6 3.67 1AgE 0.144
25—36 33 46.2 5.93 1.81 0.236
36 —4b6 44 43.97 b.11 1.71 0.199
45 —55 72 39.1 5.39 1.53 0.215
Hh—6h 54 38.2 4.53 1.49 0.179
65—85 13 37.6 4.33 1.47 0.184

After Calloway and Dollevoet [4].

Fig. 4.-— Ratio of total body *
potassium to fat-free mass as a
function of age in males and
females, after Baskin et al. [7].

KIFFW (mElKg)
o L=
(e G RS

20 40 60 80 100
AGE ( YEARS)

Picrson et al. [15] investigated 5,083 normal subjects of all ages. Men displayed
K inerease with a peak of 53.8 mEq/kg body weight at 20. Subsequently, K content
decreased at a rate of 0.20 mEq/ke body weight/year. In women the K/mass ratio
decreased continuously sinee puberty hecause of fat gains, at a rate of 0.23 mEq/kg
body weight/year, lower than in men. Using anthropometric methods to calculate
fat contents, Pierson noticed that the K content of the fat-free mass decreased from
20 to 90 years of age (Fig. 4).
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The longitudinal studies carried out so far yielded similar results.

Although the different methods of study raise various problems, all authors
agree that total K content decreases with advancing age, carlier and more dramati-
cally in men. K content may increase temporarily due to museular hypertrophy
oceurring in the course of exercise, but after a longer period of time, K content
drops by nearly 259, in men. This phenomenon may be one of the objective criteria
in the aging process. Unlike the characteristic K variations, the concentration of
Na ions in rat tissues varies insignificantly with advancing age (Fig. 5) [14].

Na confenf

MUSCLE LIVER BRAIN
% 14 ] 16, 154 ]
e T . ] 3
= A ! Fig. 5. — Total sodium content in
= = i E s i l different tissues of rat as a
e i | funetion of age, after Kuprash [14].
g 10 [ | 12 13
(=

1
6102632

AGE(months)

IL. INTRA — EXTRACELLULAR BALANCE

The inerease in intracellular Na noticed during the maturation of rat atrial
muscle (Fig. 6), that is between 1 and 3 months of age proved significant. Between
3 and 6 months intracellular Na decreases significantly; subscquently it remains

RAT ATRIA Imfrac. concn.
150

U
o ——+y

oo ¥ o
Fig. 6. — Intracellular sodium and R

potassium concenfration in rat
atrial muscle as a function of age,

after Goldberg et al. [6]. 50 /\/_4\—/.

3 9 15 2 27
AGE (months)

mEg/L

constant [6]. Intracellular potassium concentration at 6 months of age is signifi-
cantly different from that at 1 and 3 months. After 6 months, the coneentration
does not change significantly [6].
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Another study on rat tissues, based on flam-photometry pointed out the
decrease in intracellular K concentration simultaneously with the significant increase
in Na intracellular fraction in old animals (Fig. 7) [14].

There are also contradictory results: using X-ray microanalyses, Zs.Nagy
[15] found significantly higher concentrations of intracellular K in old rat liver and
brain cells. Based on this study, the author advanced an original membrane hypo-
thesis of aging involving the untoward impact of the increased intracellular ion
coneentration on protein synthesis.

Intracellular Na content

gt MUSQE .} LIVER A KIDNEY 4 BRAIN_}-

S ; H il
Fig. 7. — Intracellular sodium = g rh J_Jl_'-‘ |
content in different tissues of = | l
rat as a function of age, after 8 4 2 £ 2t

Kuprash [14]. =
bt
E 1 1t 1
6 24

AGE(months)

Although the results are different to a certain extent, it may be concluded
that there is an increase in intra- and extracellular Na and a decrease in intra-
cellular K.

The variations of electrolyte balance should be correlated with the loss of
cellular water with advancing age. Friedman et al. pointed out in rats the decrease
in cellular water from 680.5 ml/keg dry mass at 5—7 months of age to 648.9 ml/ke
dry mass at 20—20 months of age: the deerease was statistieally signifi-
cant [16].

Na and K extracellular aceumulation is simultaneous with water accumulation,
so that no important variation of plasma concentrations oceurs. The deerease in
cellular IC parallels water loss. The accumulation of cellular Na associated with the
loss of cellular water leads to a marked increase in Na coneentration and an important
decrease in Na transmembrane gradient.

The change of electrolyte balance can not be regarded as an effect of the varia-
tions in the eellular water content; its cause should be looked for in the variations
of ion exchanges through cell membranes.

Indeed, the rate constant of Na influx through the rat muscle cell membrane
has a significant tendency to increase in relation to age, except the age group of
24 months (Fig. 8) [6]. K influx does not change significantly.

Na efflux in rat myocardium was found to be multiexponential [6]. At least
two components have been obtained in the course of studies with **Na: K, and K,.
As may be seen in Fig. 9, K, decreases significantly between 6 and 12 months and
keeps constant until 28 months of age. whereas the rate constant K, has no signi-
ficant variations with age. The experiments on K efflux pointed out only one rate
constant which decreased significantly with advanecing age.
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RAT ATRIA
Na influx K influx
ening L
IC
Ee
5 r Fizg. 8. Sedium and potas-
= 10F sinm influx rate constants in
o | W rat atrial muscle as a funection
woE ﬁ of age, after Goldberg et al. [6].
2 v
e oh / .
[ v
,/_ i
| i
13 ‘22—1."8 1 3 612 2 28
AGE (ncn‘hs] AGE(months)

Na efflux rate constant

36 Kl K2 i K efflux rate constant
32

020
z AN

13602228 13 612%78 1 3 6 12 2% 28
AGE (months) AGE (months)

min1
>

K (mif")

Fig. 9. Sodinm and potassium efflux rate constants in rat atrial musele as a
funetion of age, after Goldberg et al. [6].

[1I. SYSTEMIC IMPLICATIONS

The intracellular accumulation of Na associated with K loss cause the deerease
in functional ability of old organisms’ eells.

The change of hydro-electrolyte balance in the old organisms is not a primary,
triggering phenomenon. Beeause of the importance of the membrane structure in
maintaining the electrolyte balance between inner and outer eell spaces, the trigger-
ing phenomena should be looked for, at least partiallv. within the structure and
funetionality of the cell membranes. As pointed out in a previous study [17]. one of the
risk faetors in aging, the free radicals, can change the composition of the biological
membrane due to their enhanced reactivity, when antiradical mechanisms are less
efficient. Thiz would account for the kinetic changes in electrolyte transport.

On the other hand, the dimerization or the cross-links of biomolecules, triggered
by the enhanced free radical reactivity, impair deeply the hydration of the respective
biomolecules and Lunscquvmlv the water eontent and distribution in old organisms.
The topic is quite interesting and worth studying.

The consequences of changes in the hydro-electrolyte balance affect, in the
first place, the physiology of excitable cells (nerves, museles) and i important organs
such as the myocardium. Secondly, as pointed out by Zs.Nagy [15], the intra-
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=

cellular eleetrolyte concentration influences protein synthesis and may account
for the low protein synthesis in old cells (particularly postmitotic). We may also
speak of gerontopharmacological implications to the extent to which drugs capable
of restoring functional levels are looked for. As an example mention should be made
of eentrophenoxine, the neuroenergizing drug which proved to influence K intra-
cellular eontent of rat cortical cells [15].

The eutrophic medication (Gerovital H; and Aslavital) could influence the
hydro-electrolyte balance due to the procaine membrane modulator effect (procaine
being their major eomponent).

Due to experimental diffieulties, which eould be overpassed only by develop-
ing new techniques and methodologies, the implications of the hydro-electrolyte
balanc¢e on the aging of living organisms is far from being clearly explained. Thus,
it remains one of the major objectives of the gerontologic research, in the study
of which biophysies will play an important role.

Résumé. Le maintien d’un milien intérieur stable est I'une des conditions nécessaires de la
viabilité de 'organisme dans tontes les ¢tapes de Pontogendse. 11 est réalisé par les modifications
continnelles des variables qui se trouvent en correlatmn le métabolisme de I'ean et des électro-
Ivtes étant 'une d'elles.

Des études expérimentales ont révélé nne tendance générale vers une réduetion de 1'ean
totale et intracellulaire, une angmentation du sodium intracellulaire et extracellulaire et une
réduction du potassium intracellulaire dans les tissus des organismes vieillissants.

L’acenmulation du sodium intracellulaire en méme temps que la perte du potassium ont
pour résultat une capacité fonctionnelle diminuée des cellules dans les organismes dgés. Le
coefficient du flux de sodium et de potassium est, Ini anssi, soumis & des modifications signifiea-
fives an cours du vieillissement des tissus. On discute les corrélations possibles avec les modifi-
cations de la membrane cellulaire.
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LI’ETUDE DE I’INTERVALLE R—T
SUR I’ELECTROCARDIOGRAMME, EN EFFORT
ET EN CORRELATION AVEC I’AGE

ANA ASLAN, AL. YRABIESCU
Institut National de Géronlologie et Gérialrie, Bucares!, Roumanie

Résumé, Des sujets appartenant & deux groupes d’ige, 18—39 ans et 60—84 ans, ont été investi-
gués, durant 3 minutes, avec le méme effort modéré, & D'échelle (épreuve de Master modifiée).
On a enregistré 'électrocardiogramme (une dérivation précordiale) an repos, pendant
'effort et les 80 secondes qui suivent. On a déterminé la durée Rp—Tp (durée Rpointe—Tpointe)
EE Rp—Tp% (durée Rp—Tp par rapport i la durée du cyele cardiaque) avec la fréquence car-
aque.

Au cours de l'effort, chez les personnes dgées, I'allongement Rp—Tp9%, a lieu presque
en méme temps que chez les jeunes, bien que l'angmentation de la fréquence cardiaque y soit
plus lente, le steady-state se stabilisant aprés 140 secondes (par rapport & 20 secondes chez les
jeunes). Aprés étre arrivé an maximum d’allongement (40,4%,) la durée Rp—Tp9, se maintient
a ce niveau encore 60 secondes (tandis que chez les jeunes elle commenece & se raccoureir sitot
aprés avoir touché le maximum) et le raccourcissement qui suit est senlement de 18,19 (par
rapport & 46,79, chez les jeunes).

Dans la période de récupération, la fréquence cardiaque ne retrouve pas an cours de 80
secondes le niveau antérieur & 'effort et la durée Rp—Tp se raccourcit plus lentement que chez
les jeunes.

i Quant 4 la dynamique cardiaque, la durée Rp—Tp correspondant 4 la systole isomé-
trique et & la phase d'éjection rapide, on peut considérer que les modifications mentionnées
refletent la diminution de I'efficience systolique ventriculaire chez les personnes dgées, évidente
surtout au cours de I'effort.

Les principales modifications relevées par les recherches concernant la dyna-
mique cardiaque chez les personnes dgées, portent sur la durée de la systole mécani-
que et sur le volume systolique. Dal Pali et coll. [1], aprés avoir effectué des enregis-
trements simultanés de I'électrocardiogramme, sphygmogramme carotidienne et
phonocardiogramme, concluent que le prolongement de la durée de la systole
mécanique est due a I’allongement de la systole isométrique et de la phase ventricu-
laire rapide, composantes de la systole isotonique, dont la durée, en ensemble, ne
se modifie pas. Les auteurs attribuent ces modifications de I'activité mécanique
du ceeur sénile autant aux altérations du Windkessel que surtout a la méiopragie
fonetionnelle de la fibre miocardique.

Selon Morpurgo [2], I'accroissement de la durée de la systole mécanique est
due en exclusivité a I'allongement de la phase de contraction isotonique.

Michel [3] a décrit, aussi, Iallongement de la durée de la systole mécanique
chez les agés, et Strandell [4] remarque que l'allongement coincide an raccourcisse-
ment du volume systolique et du travail ventriculaire gauche relevés par Brand-
fonbrener et coll. [5].

La diminution du volume systolique chez les dgés a été aussi constatée par
Weiss et coll. [6], dans une étude portant sur 37 sujets au-dessous de 30 ans et au-



14 ANA ASLAN, AL. VRABIESCU 9

dessus de 60 ans, dont on a déterminé la courbe de dilution du bleu Evans, injecté
intraveineux, & I'aide d’un oxymetre Atlas, couplé & Uenregistreur Atlas 4.

L’exploration hémodynamique effectuée par Granath et coll. [7], par le
catéthérisme du ewur droit et Penregistrement simultané de la la pression arté-
rielle directe, a montré que, chez les igés, le volume systolique (mesuré par la méthode
Fick directe) diminue de 239, la pression systolique dans Iartére brachial est plus
grande et la pression systolique et dyastolique dans Partére pulmonaire est plus
basse que chez les jeunes.

Quant & P'accroissement du temps d’éjection aortique avec I'dge, accentué
chez les coronariens, Simonson ct Nakagawa [8], le considere en liaison avee les
phénomenes ischémiques ventriculaires qui influencent la contraction isométrique
ventriculaire.

Harrison et coll. [9] releve I'allongement avee I'dge de la période de contraction
isovolémique de méme que la phase de relachement isométrique. Le fait que le
temps d’éjection croit, au lien de se raccourcir, pendant la diminution du volume,
est considére par les auteurs, comme une indication de la réduction chez les dgés
de la quantité moyenne d’éjection.

En effet, les méthodes utilisées jusqu'a présent, dans I'investigation de la
dynamique cardiaque ont apporté des données concluantes afin de justifier la
recherche de nouvelles possibilités de les faire remarquer par des moyens plus acees-
sibles et & large utilisation. (Cest le but de notre recherche.

MATERIEL ET METHODE

Le travail a porté sur 30 sujets sains du point de vue clinique, appartenant
4 deux groupes d’'age, a savoir 15 jennes de 18—39 ans et 15 agés de 60—84 ans.

La preuve est faite pendant la matinée, avant 11 heures. On recommande aux
sujets de ne pas faire d’efforts avant la preuve de laboratoire.

On commence par I'enregistrement de I'électrocardiogramme (12 dérivations)
en positions supine, afin de déceler d’éventuels troubles de rythme ou de eonduetion,
qui rendraient impossible la preuve. Ensuite, on pose une électrode précordiale
des deux cotés du stern, au niveau de I'espace 4 intercostal (& 15 cm distance 'un
de l'autre) le connectant & un appareil électrocardiographique 4 un seul canal, dans
la premiere dérivation standard.

Aprés 15 minutes de repos en position assis, on fait 'enregistrement de I'élec-
trocardiogramme avee la vitesse de roulement du papier 10 mm/s. Le sujet exécute
ensnite, & une échelle double & 2 marches de 22,5 em chacune, un exercice de
3 minutes avee le rythme de 12 montées et descentes par minute (méthode Master
modifiée). Le rythme est établi par un métronome au rythme de 50/minute. I.’enregis-
trement de I'électrocardiogramme se fait continuellement des le début de I'exereice.

la fin de 'exercice, le sujet revient & la position assise et 'enregistrement continue
encore 80 secondes.

Afin de pouvoir interpréter les données obtenues, on va mesurer la fréquence
cardiaque et 'intervalle Rp-Tp, a savoir:

— on établit, avant Peffort, sur 18 intervalles R—R econséeutifs, la fréquence
cardiaque de repos, ainsi que la durée Rp-Tp rapportée en pourcentage par rapport
au cycle cardiaque correspondant ;

— pendant Peffort et la période de réeupération on fait les mémes détermi-
nations a raison de 6 eyeles cardiagques pour toutes les 10 secondes d’intervalle,
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mesurées sur Pélectrocardiogramme (18 intervalles de 10 secondes chacun pendant
la période d’effort et 8 intervalles de 10 secondes chacun pendant la période de
récupération).

A Tl'aide de ces données on fait le graphique de I'évolution de la fréquence
cardiaque, de la durée Rp-Tp et Rp-TpY, par rapport an cycle cardiaque pendant
la preuve d’effort et la période de récupération et on fait le calenl statistique de la
signification des différences entre les jeunes et les dgés.

RESULTATS OBTENUS
1. LA FREQUENCE CARDIAQUE

) Chez les jeunes, de la moyenne de 73,3/minute, en repos, la fréquence
croit brusquement jusqu’d un maximum de 112/minutes en 20 secondes, aprés
quoi clle se mainticnt en limites rapprochées jusqu’a la fin de Pexercice (steady-
state).

Pendant la période de récupération, la fréquence diminue, de sorte qu'a
50 secondes revient au niveau antérienr a Iexercice, mais ensuite elle diminue da-
vantage (fig. 1, tableau 1).
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Fig. 1. — Evolution de la fréguence cardiaque.

b) Chez les personnes &gées, de la moyenne de 69,3/minutes en repos, la
fréquence angmente plus lentement que chez les jeunes, ainsi que la période steady-
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state commence aprés 140 s. Le maximum est de 110/minutes, rapproché anx jeunes.
Par rapport au niveau initial, I'accroissement est de 58,8%,, tandis que chez les
jeunes il est de 51,89%,. Apres l'effort, la fréquence diminue lentement, de sorte
qu’a 80 s, elle est encore au-dessus du niveau initial.

2. LES INTERVALLES Rp-Rp ET Rp-Tp

L'intervalle Rp-Rp a une évolution identique a la fréquence cardiaque, mais
dans le sens contraire.

En ce qui concerne Rp-Tp on fait les constatations suivantes:

Chez les jeunes, la durée en repos est de 23,1 efs., et chez les personnes fdgées
elle est de 25,6 ¢fs. Pendant I'effort toutes les deux diminuent, le minimum réalisé
4 180s étant de 19,2 ¢/s. chez les jennes et de 21,2 cfs. chez les dgés. (Tableau 2).

Apres I'effort toutes les deux tendent a revenir au niveau initial, mais sans
y arriver jusqu’d 80 secondes.
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Fig. 2. — Evolution de la durée Rp—Tp%,.

3. LA DUREE Rp-Tp%, PAR RAPPORT AU CYCLE CARDIAQUE (fig. 2)

a) Chez les jeunes, de la moyenne de 28,29, en repos, la durée Rp-Tp%,
s’allonge rapidement, en arrivant & un allongement maximum 40,4% 4 20 s. Un
raccourcissement progressif suit, en arrivant jusqu'd la fin de l'exercice a 46,79,
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de Pallongement maximum produit & 20s. Apres 'exercice, la durée Rp-Tp%,
diminue rapidement, de sorte qu’a 50s clle se situe sous le niveau initial (Tableau 3).

b) Chez les dgés, de la moyenne de 30,6%, en repos, la durée Rp-Tp9, s'allonge
presque aussi rapidement que chez les jeunes (en 40 s) jusqu’a la limite maximum
de 40, 59%,. Mais & I’encontre des jeunes, la durée Rp-Tp9, ne commence & se raceour-
cir qu'apres 110 s. d’effort, de méme que la diminution qui suit jusqu’a la fin de
Pexercice est seulement de 18,19, de I'allongement maximum & 40 s.

Pendant la,période de récupération, la durée Rp-Tp9%, diminue plus lentement
que chez les jeunes et & partir de 50 s se raccourcit peu sous le nivean initial.

DISCUSSIONS

Les recherches concernant la durée de la systole électrique ventriculaire sur
I'électrocardiogramme par rapport & Uige ont été faites en général en conditions
de repos par le mesurage de I'intervalle Q—T. Fedele [11], Lohr et Tillmans [12],
Lubich et Facei [13] considerent allongement Q-T une caracteristique des dges
avancés. Selon I'opinion de Crosetti et coll. [14], Dagnini [15], I'allongement serait
rencontré en 49,2 respectivement 449 des cas. D’autres auteurs trouvent des allon-
gements méme plus modestes [Garello E. et coll. (16)]. et selon Dal Pali et coll.
[1], Q—T croit seulement apres I’dge de 80 ans.
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La principale cause de ces discordances consiste dans la technique de mesurer
Q-T et surtout dans la détermination précise de la fin de I'onde T. L’hypovoltage
de cette onde et la superposition de 'onde U sur sa pente descendante, surtout
chez les dgés, menent & des difficultés de caleul. En outre, il peut intervenir des erreurs
dans le mesurage exact du début de I'onde Q, en fonction de la position du eceur.

Pour éviter ces inconvénients, nous nous sommes proposé de prendre des
reperes plus exacts dans le mesurage de la durée de la systole électrique, & savoir
les pointes des ondes R et T.

A Pavantage technique offert par le mesurage de I'intervalle Rpointe-Tpointe
(Rp—Tp) dans I'étude de la durée de la systole électrique, on ajoute sa signification
pour la dynamique cardiaque. L’analyse des phases composant la systole électrique
(fig. 3) montre que cet intervalle comprend entitrement la systole isométrique ef
la phase d’¢jection rapide [17] (qui représente 2/3 du volume systolique), toutes
les deux prolongées chez les dgés [1, 8, 9].

Le déplacement vers la droite de la pointe de P'onde T, observé chez les sujets
de plus de 60 ans [1], fait augmenter 'intérét pour la recherche de Uintervalle Rp—Tp.

A la suite des résultats obtenus par les mesurages de I'intervalle Rp—Tp, par
rapport & la fréquence cardiaque, on a appréeié qu'une représentation plus suggestive
de la corrélation entre la durée et Pefficience de la systole électrique peut étre
obtenue par un pourcentage (%) par rapport a la durée du evele cardiaque (Rp—
Tp%).

On a essayé par conséquent, de souligner le role fonetionnel du temps systolique
dans la dynamique cardiaque. Il est connu le fait que chez les jeunes, sains du point
de vue clinique, un temps systolique court est I'expression électrocardiographique
d’une systole rapide et vigoureuse [18]. apres un bon remplissage diastolique. Elle
est dépendante de I'état morpho-fonctionnel du myocarde, de 1'équilibre neuro-
végétatif et de I'ensemble fonctionnel hémodynamique.

L’allongement significatif (p < 0,001) chez les dgés, en repos, de Uintervalle
Rp-Tp et, & la suite de la corrélation 4 la durée du cycle cardiaque, du Rp-Tp%,
correspond aux données obtenues par les autenrs qui décrivent un allongement de
Q—T avee I'age [1, 11, 16].

De méme, c’est en concordance avec P'allongement de la systole mécanique
signalé par ceux qui ont étudié¢ sa durée par I'intermédiaire des explorations hémo-
dynamiques complexes [2, 3, 8, 9]. Ce résultat coincide aussi 4 la haisse du
volume systolique chez les dgés, relevée par Brandfonbrenner et coll. [5] et Granath
et coll. [7].

En conditions d’effort égal comme intensité et durée, le comportement dilfé-
rent de la dynamique cardiaque chez les dgés par rapport aux jeunes se révele élo-
quent en ee qui concerne I'évolution de U'intervalle Rp-Tp et surtout par la corré-
lation de 3 éléments: la fréquence cardiaque, 'intervalle Rp-Tp9%, et leur évolution
en temps (fig. 4). Les deux boucles tracées ont des formes différentes due & I'évolu-
tion de Rp-TpY, chez les dgés.

L’allongement plus grand de Rp-Tp9, par rapport a la fréquence cardiaque
pendant les 40 premieres s de I'exercice et la capacité beancoup plus diminuée
de raccoureir la durée dans la période steady-state, 18,19 par rapport a 46,79,
chez les jeunes (différence significative & p < 0,001), sont les principales earactéris-
tiques chez les dgés pendant I'effort.

L’allongement angmenté de Rp-Tp9, an cours de I'exercice, chez les agés,
correspond & la diminution des volumes systoliques, décrite par Durand et coll.
[19] par des mesurages radiocardiographiques ainsi qu'aux recherches radiologiques
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de Friedman [20], par la cardiométrie et enregistrement des dimensions ventri-
culaires faites par Rushmer [21], ou & I'étude de Cournand et coll. [22], concernaut
les courbes de dilution des colorants et des radio-isotopes.

La diminution prolongée, pendant toute la durée de 'exercice du temps dia-
stolique, influence d’une maniére défavorable la cireulation dans le systéme coro-
naire, oll le débit est maximum en diastole et nul, méme rétrograde dans une certaine
période de la systole [15]. C'est une cause possible de la dénivellation du segment
S-T apres Deffort, décrite par Master et Rosenfeld [16, 17, 18] et que nous avons
tronvée dans 4 cas chez les agés.

En ee qui concerne la période de réeupération, i 'encontre des jeunes, chez
les agés la récupération est plus lente, le raccourcissement de Uintervalle Rp-Tp%,
survenant plus doucement.

La signification de ces modifications déerites chez les dgés, peut étre déduite de
I’étude comparative des données concernant Uintervalle Rp-Tp?% (correspondant
4 la systole isométrique et & la phase d’éjection rapide), par rapport & I'évolution
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Fig. 4. — Evolution en temps de la durée Rp—Tp9, et de la fréquence du coeur.
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de la dynamique eardiaque chez les jeunes, en conditions d’effort. Chez les jeunes,
I'allongement Rp-TpY%, et la diminution du volume ventriculaire arrivent au
maximum dans les 20—30 premitres s apres le début de Pexercice musculaire. On
sait que, dans cette période, 'angmentation du volume cardiaque est réalisé seule-
ment par accélération de la fréquence du coeur.

Ultérieurement, la. réduction partielle de I'allongement Rp-Tp9%, a la signi-
fication d’une amélioration de Defficience systolique et correspond & la période
décrite par Durand et Martineaud [23] ol le volume systoligne augmente surtout
grice au sang résiduel ventriculaire (le résidu postsystolique diminue). L’augmen-
tation du volume eardiaque dans cette deuxitme phase est réalisée autant par la
fréquence cardiaque élevée que par un volume systolique amélioré par 'utilisation
d’une certaine partie du volume systolique résiduel. Il se produit aussi, un remplissage
diastolique plus rapide et plus efficient, en raison de I'augmentation de la vitesse
de cirenlation du sang et de I'angmentation du retour veineux. Il est probable, que
Paugmentation du retour veineux, par la soilicitation qu’il exerce sur la fibre du
myocarde, contribue a 'aungmentation de la tension de contraction, et done au rac-
courcissement de la systole isométrique, ainsi qu'au raccourcissement de la phase
d’expulsion rapide, constatés par nous en mesurant la durée Rp-Tp%, pendant la
seconde partie de Peffort.

Un autre facteur qui y contribue est I'aceroissement du tonus nerveux sym-
phatique pendant effort, ce qui détermine 'accélération de la fréquence du eceur
et un accroissement de I'excitabilité et de la foree de contraction du myocarde,

Le ralentissement rapide de la fréquence cardiaque chez les jeunes, aprés
Iarrét de I'effort, est suivi d'un raccourcissement important an-dessous du niveau
de repos, de U'intervalle Rp-Tp%, ce qui suppose une efficience systolique plus
grande et donc une récupération rapide. Il se produit probablement, 'augmentation
du volume systolique, avee son retour & la valenr antérienre & effort, la dépassant
méme temporairement.

Du point de vue étiopathogénique, les modifications de la fréquence cardiaque,
de la durée de la systole isométrique et de la phase d’éjection rapide (I'intervalle
Rp-Tp) chez les dgés, en conditions de repos et d’effort, sont déterminées par
plusienrs facteurs, dont on mentionne:

— linvolution de la strueture myocardique due & I’dge et aux phénoménes
ischémiques ventrieulaires, qui engagent la diminution de excitabilité et de la force
de contraction;

—une certaine prévalence du tonus parasympathique chez les Agés, qui
influence les fonetions inotrope et tonotrope du cosur;

— les altérations Windkessel produites par I’age, ee qui détermine la réadap-
tation de la dynamique cardiague.

La réponse plus lente de la fréquence cardiaque, au cours de I'exercice chez
les dgés, peut dépendre aussi de I'état d’inertie des processus merveux que nous
avons présentés dans d’autres recherches [26, 27].

Par sa simplicité et sa signification pour la recherche de la dynamique cardiaque,
cette preuve pourrait étre utilisée en tant que moyen d’investigation, afin de déceler
certains phénomenes d’involution accélérée au niveau du cceur et de faciliter les
indications thérapeutiques.

Pour conclure, le mesurage sur 1'électrocardiogramme — en repos, & P'effort
et pendant la période de récupération — de la durée systolique isométrique et de
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la phase rapide d’¢jection systolique, par rapport & la durée du cycle cardiaque
(Rp-Tp%), met en évidence certaines modifications de la dynamique cardiague
avec Page.

La preuve s’applique aisément, en nécessitant un électrocardiographe habituel,

et 'effort modéré est bien supporté jusqu’aux dges avancés.

Les auteurs remercient le prof. F. Bourlitre, le Directeur du Centre de Gérontologie de
Paris et sa collaboratrice Dr. Héléne Cendron, pour le concours accordé & la réalisation de ce
travail.

Summary. Investigations were carried out on two age groups: 1839 and 60—84, subjected to
stepping up and down stairs (modified Master test), for 3 minutes.

The electrocardiogram (precordial lead) was recorded at rest, during work and in the follow-
ing 50 seconds after work. The duration of the Ry, — Ty interval (duration of Rpeax — Tpeax)
and of the Rp—Tp%, interval (duration of R, — T} interval in percent of the duration of the
cardiac cycle) in terms of the heart rate was registered.

During work, in the aged, Ty—Tp%, is prolonged at almost the same moment as in the
young age group, although inerease in the heart rate takes place more slowly, the steady state
being established after 140 seconds (as compared to 20 seconds in youth). After maximum leng-
thening (40.4%), the duration of R,—Tp9%, is maintained at the same level another 60 seconds
(in youth this takes place much sooner) and the shortening that follows is of only 18.1%, (as
compared to 46.7% in youth).

In the recovery period the heart rate does not return to initial values within 80 seconds
and the duration of Rp—Tp becomes shorter more slowly than in youth.

As regards the dynamics of the heart, the duration of Ry—Ty corresponding to the iso-
metric systole and rapid ejection phase, the changes described may be considered to reflect
diminution in the ventricular efficiency of the heart in the aged, that is made evident especiall v
in the course of work.
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EVALUATION OF THE EFFECT OF ASLAVITAL AND GEROVITAL
H, THERAPY ON ERYTHROPOIESIS BY THE RETICULOCYTE
PRODUCTION INDEX

'ANA ASLAN, ELEONORA VASILIU, RODICA PETOLEA, THEOD ORA IONESCU
The National Institule of Gerontology and Gerialries, Bucharest, Romania

ANGELICA ALBU, SPERANTA HALUNGA-MARINESCU
“N. Gh. Lupu” Institule of Infernal Medicine

Summary. Erythropoietic functionality was investigated by means of the reticulocyte produe-
tion index (RPI) on a group of 40 subjects with no erythrocytary pathologic manifestations,
belonging to the sample undergoing eutrophic treatment in the long-stay unit of the National
Institute of Gerontology and Geriatrics. These were compared to a group of untreated controls
and to a group of 10 patients displaying various types of anaemias.

In the group subjected to the eutrophic treatment according to Prof. Dr. Ana Aslan’s
method, reticulocyte production index was normal in 359, of the cases, low in 17.5%, and high
in 47.5%, as compared to the control group, in whieh it displayed an obvious decreasing tendency
(it was normal in 22.5%, and low in 77.59, of the cases), pointing to the erythropoiesis depression
processes in the elderly.

Considering the conclusive results concerning the erythron functionality obtained by a
simple technique which also permits the gentle handling of the investigated subject, this method,
applied for the first time in the elderly in Romania, is recommended as a routine test, a practical
and objective criterion for the evaluation of the dynamies of the positive effects induced by
Gerovital H; and Aslavital eutrophic treatment on erythropoiesis.

One of the most important tests for the evaluation of the erythropoietic
functional capacity, is the reticulocyte count in peripheral blood, which is at the
same time easy to apply on the subject under investigation.

As known, the reticulocyte is a young red cell that retains from the erythro-
blast a few organelles (mitochondria, polyribosomes and various ribonucleic acids),
demonstrable with brilliant cresyl blue precipitation as a granular or filamentous
network, which tends to reduce as the cell matures.

Reticulocyte count in peripheral blood reflects the medullary erythropoietic
activity. The common methods for reticulocyte count express the reticulocyte
number in relative, percent values, so that evaluation is arbitrary. Absolute count,
whieh is the most advisable, involves additional apparatus that makes it difficult
to apply on a large scale.

Hillman and Fineh [1], quoted for the first time in Romanian literature by
Grigoriu [2], correlated the results of percent count with the hematoerit and life
span of reticulocytes and obtained a more complex image of the erythropeietic acti-
vity by means of the reticulocyte production index.
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This method yields conclusive results on the erythron functionality using a
simple technique, which also permits the gentle handling of the investigated subject.

As the eutrophic therapy based on Prof. Dr. Aslan’s method [3—7] is a
long-term therapy, the caleulation of the reticulocyte production index (RPI)
might become a practical hematologic eriterion for the evaluation of the dynamies
of the effects induced by Gerovital Hy and Aslavital on erythropoiesis.

As the geriatric treatment method requires periodical hematological investi-
gations [8], which must be easy to apply, well tolerated by the elderly and yet
provide the best results, RPI exactly meets these necessities.

MATERIAL AND METHOD

Erythropoietic regenerative capacity was investigated on a group of 40 subjects
belonging to the sample undergoing eutrophic treatment in the long-stay unit
of the National Institute of Gerontology and Geriatries.

The subjects, aged 75—9b, were subjected to Gerovital H; or Aslavital treat-
ment, for long periods ranging from 2 to 15 years, in series of 12 injections over
4 weeks, followed by 24-day breaks. The erythropoietic activity of these subjects
was investigated by RPI after a period of 6 months without eutrophic treatment.

We should mention that neither of these subjects displayed clinical or para-
clinical manifestations of anaemic syndrome (Tables 1 and 2).

Table 1
) 5 ge of ytes and the reti yie pr index in the subjeeis of the
Geroyital H,-ireated sample
|
Name Age Sex Reticuloevtes 9 RPI
P.E. 86 F 0.7 1.08
Ve 95 M 2.0 1.52
N.E. 80 F 4.0 1.06
D.E. 79 F 1.2 0.77
1Al 5 M 1.6 1.49
G.C. 87 F 0.6 0.93
P.M. 4 F 1.8 1.8
N.M. 80 F 1.8 1l
P.A. 81 F 1.4 1.86
D.L. 79 F 1.6 1.30
T.A. 88 F 1.9 1.00
S.C. 88 F 1.7 1.66
B.R. 7 M 14 1.06
N.A. 85 M 1.5 1.36
C.8. 95 M 1.6 1.90
R.S. 82 M 1.6 149
R.F. 74 F 1.b 1.50
U.E. 79 F 1.7 1.62
0.D. 93 F 1.6 1.60
P.J. 88 F 0.8 1.30
E.E. 5 F 1.5 1.21
B.V. 82 F 1.3 112
LF. 88 F 0.8 0.80
N.D. 80 M 0.7 0.67
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Table 2
P age of reti tes and the duetion index in the subjeets of the
Aslavital-treated sample
Name Age l Sex Reticulocytes 9% RPI
S.R. 82 l F 0.7 1.25
G.M. 85 F 0.9 1.40
C.T. 89 M 0.7 0.97
AA, 73 F 0.9 0.77
C.V. 7l M 1.5 1.53
P.D. 74 F 14 0.98
C.A. 93 M 1.1 0.80
S.N. 82 M 0.9 0.85
V.E. 84 F 1.3 0.80
5.M. 79 F 1.8 1.40
N.E. 85 F i.6 i.12
L.M. 87 F 1.8 1.80
L.F. 88 F 1.4 0.95
AL 84 M 0.9 0.85
C.V. 88 M 0.8 0.78
B.E. 84 M 0.9 0.85

The erythropoietic regenerative capacity was also investigated on a group
of 40 subjects aged 50—95, without anaemic syndromes, who had never been sub-
mitted to eutrophic treatment (Table 3).

Table 3
P tage of retienloeytes and the reti yte produetion index in the
control subjeets
Name Age R"““‘jf cytes RPI
0
1 2 3 4
M.M. 3 0.7 0.63
LR. 81 0.7 0.90
B.N. 58 0.7 0.80
V.8. 68 0.7 0.37
M.I. 62 0.8 0.90
V.P. ot 0.9 0.66
C.A. 82 0.9 0.51
V.A. 85 0.8 0.95
P.E. 3 0.6 0.64
C.R. 8 0.8 0.93
G.M. 6 0.6 0.62
T.E. 70 0.9 0.61
K.C. 74 0.9 1.20
M.E. 7 0.8 0.80
B.E. T4 1.7 0.59
M.C. 65 0.5 0.41
T.R. 60 0.7 0.50
S.E. 79 1.2 0.50
B.L. 62 0.7 0.76
B.C. 58 0.5 0.46
S.P. 71 0.5 0.74
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Table 3 (continued)

A T 3 | 4
N.N. | 84 0.2 0.51
S.L 74 0.7 0.38
D.Z. 81 0.5 0.43
C.C. 74 0.4 0.70
G.P. 71 0.9 0.74
C.A. b6 0.8 0.69
H.C. 91 0.9 0.58
C.0. 73 0.9 0.76
B.N. 83 1.0 0.97
HG | ™ 1.2 0.92
G.I 72 0.8 0.72
P.E. 70 0.9 0.57
AA. 59 11 0.91
GM. | 70 0.9 0.76
3.A 62 1.0 0.57
J.L 65 0.9 0.61
LL 78 0.7 0.68
LR. 77 0.7 0.46
C.V. 82 0.6 0.58

In order to point out the clinical value of RPI, 10 patients who displayed
different types of anaemias (Tables 4 and 5) were also followed up in this test,
illustrating the possibility to define more accurately the regenerative or non-regene-
rative character of erythropoiesis.

Table 4
Pereentage of retielocytes and the yte production index prior and after treatment in i i
; Hematocrit (9, R %/RPI
P;tg:;l‘: 8 prior to |  after prior to |  after Diagnosis
treatment treatment
N.T. 24 34 4/1.05 9/4.5 anaemia due to duoden-
al ulecer with melena
hypochromic iron-
N.A. 26 36 0.6/0.1 1.8/0.9 deficiency anaemia
iron-deficiency
8.8. 30 50 2.6/0.8 1.8/1.7 anaatfa
¢ sidero-blastic
R.V. 27 30 1.2/0.5 2.5/1.3 anaemia
; metrorrhagias
B.L. 32 40 1.4/0.8 3.2/2.8 secondary anaemia

As RPT allows an appropriate evaluation of erythroeyte life span, this aspect
was considered on a sample of 14 subjects from the Institute of Internal Medicine,
at the same time with the assessment of erythrocyte life span by means of the
isotopic method with radioactive chromium (Table 6).
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Table 6
Pereentage of rotienloeytes and the retienloeyte production index prior to and after in mon-r alive il
R 9%/RPI Hematoerit (9,
Patient’s - . - i
R prior to | after prior to | after Diagnosis
treatment | treatment
C.L 2.9/0.4 0.4/0.04 18 34 myeloproliferative
syndrome
1L 2.8/1.2 1/0.4 30 39 Hodgkin’s disease
LN. 1.5{1 6/0.6 10 14.5 chronic lymphatie
leukosis
MY, 1.2/0.2 0.1/0.05 16 36 acute leukaemia
chronie myeloid
C.D. 0.7/0.2 0.1/0.04 28 34 leukosis
Table 6

Life span of the erythroeeyte

by
production index as eompared to the iwloplu muﬁlull with
radioaetive chromium

Patient’s Life span in Life spah
name RPI with isotopes
it | 2 | 3
M.L J I
S.F. J J
P.D. } b
B.M. 4 b
G.M.M. 0 i1
M.S. | ¥
1T | ¥
N.A. | . N
P.L. J v
P.E. 4 i
P.L. J N
C.M. 1



30 ANA ASLAN et al. a

Table 6 (continued)

1 | 2 | 8

N.R. 4 I

HiE. ¢ '
total patient’s 12
concordance
total patient’s 2
NON-concor- n = normal
dance i =low

i m ]

Statistical analysts. The resulis were expressed as arithmetical mean of N
values. Standard errors were calculated and standard errors of the mean (SEM)
were used to indicate the statistical significance of the results.

RESULTS AND DISCUSSION

After a 3—4-day maturation, reticulocytes pass from the hematopoietic
marrow into the peripheral blood, where they change into red cells after 24 hours,
the maturation time varying in relation to the hematocrit.

In their researches of 1969, Hillman and Finch [1] induced different degrees
of anaemia by repeated phlebotomies in hematologically normal persons, and demon-
strated the premature release of reticulocytes from the bone marrow as well as the
prolongation of the survival time of circulating reticuloeytes proportional to anacmia
severeness. Thus, while in a person with a hematoerit of 45%, thereticulocytes stay
in the peripheral blood for one day, in an anaemia-afflicted one with a hematoerit
under 209, they stay two days and a half (Table 7).

Table 7
M. jon time of reti tes in ion to the h
Hematoerit (%) | Maturation time (days)
Hemato- 1 Peripheral
poietic | bload
marrow ‘
45 1.5 1.0
35 1.0 1.5
25 0.5 I 2.0
15 0.0 2.b

The variations in the maturation time of medullary reticuloeyte in relation
to the hematocrit are represented in Fig. 1.

In the marrow, the normal maturation time of reticulocytes reduces to ome
day and a hall, for a very small hematocrit.
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Reticulocyte count becomes thus an important indicator of the marrow
capacity to produce ervthroeytes, reflecting therefore the erythropoietic function.

The common technique used to express the reticulocyte number in percent
takes into account neither the total number of red cells in the peripheral blood nor
the maturation time of reticulocytes.

days
25 = - — - hemalopoitic  marrow
—— peripheral blood

Fig. 1. — Variations of reticulo-
eyte maturation time in the peri- 1,5
pheral blood and hematopoietic
marrow in relation to hematocrit,

e e R

s i

45% 35% 25%  15% hematocrit

Applying a correction to the percentage index in relation to these factors we
get a more objective evaluation. Thus, a first correction is obtained in relation to

the hematocrit. For example: for a reticuloeyte number of 9%, and a hematocrit
.

; 20 !
of 209, the corrected number is 9 x T = 490,
b
But taking into consideration the variations in the survival time in relation
to the hematoerit, a new correction is required in relation to the maturation time of
reticuloeytes in the peripheral blood, using the following formula [9] [10]:

Corrected number of reticulocytes

- - — reticulocyte production index
maturation time
This index is usually 1. The concomitant application of the 1st and 2nd cor-
rection leads to the following formula:
hematoerit found

; 45
Reticulocyte number 9, x ————————= RPI
maturation thme
g : ; !
For example: R% = 4%, RPI= s 1.8
2.2

It is important to caleulate RPT as it can be used in the orientative evaluation
of erythrocyte life span without using the method with radioactive isotopes, due to
a perfect equilibrium between production and destruction of erythroeytes in a
constant hematocrit.

RPI calculation, a recent technique which has not been used yet in routine
practice, is characterized by simplicity and enables longitudinal studies on the
elderly in the geriatric treatment. As the eatrophic treatment aceording to Prof.
Dr. Ana Aslan’s method is a long-term treatment [11], our research continues.
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The Gerovital H;- and Aslavital-treated sample of elderly patients was under
permanent clinical and paraclinical observation. The periodical investigations did
not point out changes directly or indireetly involving erythropoiesis, as none of the
subjects displayed anaemia symptoms.

Coneomitantly with eurrent hematological investigations. the eutrophic
therapy effect on the erythron functionality was observed in its dynamics. There-
fore, the reticulocyte connt was performed according to the classical method with
percent-expressed results, and the necessary corrections were applied taking
into aceount the hematoerit and erythroeyte life span. Thus, a more objective eva-
luation of erythropoiesis was obtained by caleulating the reticulocyte production
index. Therefore, by improving the method used to evidence the ervthropoietie
aetivity, the effects of Gerovital H; and Aslavital on the maintenance of erythro-
cytary homeostasis were more clearly revealed.

Following up the erythropoietic activity of 40 elderly subjected to the eu-
trophic therapy by caleulating the reticuloeyte production index, we found that
almost half of them (47.5%) prcsvntvd an increased RPI, namely: of the 19 cases
with increased RPT, in 9 subjects RPI varied from 1.21 to 1.50, and in 10 subjeets
from 1.50 to 1.90.

By comparing RPI results with those obtained by the method using the percent
expression of results, some discrepancies occur which require a research on the
ervthropoietic activity by means of reticulocythemia, taking into account the
hematoerit and reticuloeyte life span, factors on which RPI caleulation is based.

Thus, in almost half of the cases (9 of 19) an increased RPI was observed,
while no change was recorded when using the method with pereent- expressed
results. Ilustrative in this respect is the sub]vvt P.A. with 149, reticulocytes in
the first evaluation but with RPI 1.87, that is, almost double the normal, as a
result of corrections, or the subject S.R. with a tendency to erythropoietic hypo-
plasia revealed by the percent calculus (0,79 reticulocytes) but with a slightly
inereased index, of 1.25.

In 35Y%, of the subjects undergoing eutrophic therapy no changes in erythro-
poietic homeostasis could be noticed. For the rest of 17.5%, of the treated elderly,
cerythropoiesis developed similarly to most of the untreated aged subjects, therefore
with different degrees of hyporegenerative manifestations (Table 8).

Table 8
E of the index in the samples
submitted to l-mmphks l.hernpy a§ against the eontrols
RPI
Control | Sample submitted to

sample (%) 1 entrophic treatment (%)

47.6 4
226 n 86 n
715 1756 ¥

In the sample of 40 untreated control elderly, caleulation of RPI pointed out
in 31 subjects (77.5%), the hyporegenerative erythropoietie aspect, well-known
with the elderly [12], while 9 subjects (22.0%,) displayed no variations from this
point of view.
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Comparing the reticulocyte number (the common method) with RPI, we
can notice (Tables 1—3) that the values of the latter are much lower than those
expressed in percent, the data found in relation to the hematocrit and reticulocyte
life span reflecting more faithfully the diminution of the erythropoietic actlnty
with age.

In order to control the clinical value of RPI, it was also calculated in a group
of 10 patients with anaemic syndrome, hospitalized in the “N. Gh. Lupu** Institute
of Internal Medicine.

We could distinguish: b cases of regenerative anaemias (Table 4) and 5 cases
of non-regenerative anaemias (Table b), therefore with an increased erythropoictic
activity.

The analysis of these cases pointed out that in the group of non-regenerative
anaemias of leukosis, especially in Hodgkin’s disease, although as a result of the
treatment the hematoerit increased, RPI showed lack of erythropoietic activity
at the marrow level. Total non-reactivity was obviously accounted for by the evolu-
tion of the underlying disease. Hematocrit increase was apparent due to repeated
transfusion within the substitution treatment. Comparing reticulocyte number (the
common method) with RPI, we noticed that RPI values were lower, pointing to
_an actual lack of regeneration.

RPI caleulation in regenerative anacmias (Table 4) allows a more exact
evaluation of the therapeutic effect than the percent caleulation of reticulocytes.
For example, after the treatment patient N. T. displayed a twofold percent number
of reticulocytes, whereas RPI was 4 times higher, which points out the actual reactive
capacity of the erythropoietic marrow.

The determination of the erythrocyte life span by means of radioactive chro-
mium method as well as by RPI calculation was concordant in 12 of 14 analysed
cases displaying anaemic syndrome. The index importance is thus evident also
for the orientative evaluation of the circulating erythrocyte life span (Table 6).

The statistical analysis pointed out different values, significantly increased
in the samples subjected to eutrophic therapy: 1.5—1.6 as compared to 0.7 for
the percent reticuloeyte number and 2.61—1.06 as compared to 0.66 for the reti-
culocyte produetion index p << 0.002 (Table 9).

Table 9

Average values of reticuloeyles and the retioulocyte prodnelion inﬂex in the subjeets
submitted to ewtrophie therapy as against the trols

. No. of Mean Mean Mean

Subjects cases | age } R % \ RPI
Gerovital-treated 24 83 1.5 2.61
Aslavital-treated 16 83 1.6 1.06
Controls 40 72 0.7 0.66

The above mentioned data show that this technique evaluating the erythron
activity by the reticulocyte production, is indispensable to current investigation
in the longitudinal studies on the elderly.

Bung a simple and casy reproducible method it is used in following up the
dynamics of the effects of Gerovital H, and Aslavital eutrophic therapy in the
geriatric treatment based on Prof. Dr. Aslan’s method.
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CONCLUBSIONS

1. For the first time in Romania RPI was investigated on a sample of 80 elderly
subjects (65—95 years old), of which 40 belonged to the sample undergoing cu-
trophie therapy in the long-stay unit of the National Institute of Gerontology and
Geriatries and 40 were untreated controls.

2. In the sample subjected to the cutrophic treatment based on Prof. Dr.
Ana Aslan’s method, the reticnlocyte production index was normal in 36%; of the
cases, low in 17.59%, and inereased in 47.5%, as compared to the control sample in
which an obvious decreasing tendeney was noticed (RPT was normal in 22.6%, and
low in 77.5%, of the cases), pointing te the erythropoiesis depression processes in the
clderly.

3. Sinee RPI caleulation provides a correct reading of the erythrocyte pro-
duetion/destruetion ratio, and is more available as compared to other investigation
methods of the erythropoictic function, especially in the elderly, this test is recom-
mended to be used in eurrent practice to follow up the efficiency of the eutrophic
therapy with Gerovital H, and Aslavital.

Résumé. On a étudié le fonctionmement érythropoiétique par Uindice de production des réticulo-
cytes (IPR) chez un groupe de 40 sujets sans manifestations pathologiques érythrocytaires, qui
font partic du lot soumis au traitement biotrophigque an foyer de I'Institut national de gérontologie
et gériatrie, par rapport & un lot de 10 malades & différents types d’anémies. :

Chez le lot de patients sonmis an traitement eutrophique selon la méthode Aslan, I'indice
de production des rétienlocytes a été normal dans 35% des cas, diminué dans 17,09, et accru
dans 47,59, par rapport au lot temoin, ol il a présenté une évidente tendance de diminution
(il a été normal dans 22,59 et diminué dans 77,59 des cas), indiquant les processus de dépres-
sion de l'érythropoiése chez les sujets dgcs.

Cette méthode, appliquée pour la premiére fois en Roumanie dans le traitement des per-
sonnes dgées, est recommandée comme un test de routine étant donné qu’elle permet d’obtenir
des résultats coneluants eoncernant le fonctionnement de 1'érythrone par Iintermédiaire d'une
technique simple qui a aussi 'avantage de ménager an maximum le sujet investigué.
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CONTRIBUTIONS TO THE EPIDEMIOLOGICAL STUDY
OF CARDIOVASCULAR PATHOLOGY IN THE AGED

M. DUMITRU, GH. GHENCIU, SILVIA GALAFTION

The Nalional Institute of Gerontology and Geriatrics,
Bucharest, Romania

Summary, The paper presents some statistical-epidemiological data of a study on the structure
of morbidity by general pathology and partieularly by cardiovascular diseases in the aged liospi-
talized in a specialized unit — The National Institute of Gierontology and Geriatrics.

Statistical teehnignes were used.

The major reasons for the hospitalization of the elderly and aged patients were the diseases
of the cireulatory apparatus (42.09,) followed by illnesses of the osteoartienlar system (19.79,).

The analysis of the pathological loading by relating the overall number of diseases to
persons aged 60 and more, pointed out a number of 351.7 diseases per 100 hospitalized persons.
The heaviest pathologieal loading was found in persons aged 80 and more. The highest prevalence
was pointed out in cardiovascular diseases, particularly in the age-decades 70—79, and 80 and
maore.

The analysis of the eardiovascular pathology in hospitalized aged persons with arterial
hypertension (AHT) pointed out the highest prevalence in the age-decade 70—79: 176.2 cardio-
vascular diseases per 100 patients with AHT. The pathological loading was much lower in women
with AHT: 117.2 cardiovascular diseases per 100 hospitalized patients as against 149.0 in men.

Among the clinical forms of AHT, essential hypertension had the hizhest prevalence in
patients aged 60—69 and 70—79.

Systolic AHT ranged first in patients aged 80 and more.

At present, cardiovascular diseases are the first eause of morbidity and morta-
lity with the aged [1]. Based on epidemiological studies, the experts of the World
Health Organization [2] elaborated and experimented primary methods to prevent
the various clinieal forms of ischemic cardiopathy, the vaseular disease with the
highest mortality rate.

One of the most certain correlations is that established between the prevalence
of deaths through cardiovascular diseases within overall deaths and the mortality
rates through these diseases on the one hand, and demographic aging rate on
the other.

In Romania, in 1979, deaths through cardiovascular diseases represented
50.6%, of overall deaths in urban areas and 56.5%, of overall deaths in rural arcas.

The indices of specific mortality through cardiovaseular diseases were 4.0%,
in urban areas and 6.56%/y, in rural areas.

During the same year, the indices of demographie aging (prevalence of the
population aged 60 and more within the overall population) were lower in urban
(10.4%,) as eompared to rural (15.7%,) areas.

The present study. aims at pointing out the structure of the pathology in the
National Institute of Gerontology and Geriatrics (NIGG), which is specialized in
providing medical eare for the aged population.
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MATERIAL AND METHOD

The study was conducted on 2,166 elderly and aged patients hospitalized and

treated in the NIGG over the period 19771978 (1 372 women and 794 men).
1,022 patients (714 women and 308 men) were under treatment for various cardio-

vascular discases.

516 patients (354 women and 162 men) hospitalized for various clinical forms
of AT were also included in the study.

The main methods used to reach the aim of the present study were statistical ;
ameng them mention should be made of:

— the method of statistical classification ;

— the method of indices (the degree of pathological loading expressed by the
number of diseases per 100 hospitalized patients and structural indices);

— the graphical method.

RESULTS AND COMMENT

THE DEGREE OF PATHOLOGICAL LOADING IN ELDERLY AND AGED PATIENTS
HOSPITALIZED IN THE NIGG OVER THE PERIOD 1977 —1978

The pathology of the 2,166 hospitalized patients on admittance was included
in the following 12 classes of diseases:
L. — Infeetious and parasitic diseases
2. — New growths
3. — Endocrine and metabolic diseases
4. — Blood and hematopoictic diseases
5. — Mental disorders
6. — Diseases of the central nervous system (DCNS)
7. — Diseases of the circulatory apparatus
8. — Diseases of the respiratory apparatus
9. — Diseases of the digestive apparatus

10. — Uro-genital diseases

11. — Diseages of the skin

12, — Diseases of the osteoarticular system.

The degree of pathological loading was calculated by the relation between
the overall number of diseases and the number of patients aged 60 and more,
hospitalized in the NIGG; the result was multiplied by 100. The calenlation was

made by group of dlmmow age and sex.

The analysis of the data_ pointed out (Fig. 1

a) 351.7 diseases were discovered per 100 hospitalized patients, the number
being lower (343.4) in the first age-decade analysed (60—69) and almost constant
in the next 2 age-decades (306.5 in patients aged 70—79 and 356.3 in patients
aged 80 and more).

The distribution by sex pointed out lower figures in men (347.2 diseases per
100 men as against 352.5 diseases per 100 women).

The distribution by age-decade revealed the number of diseases per 100 men
to be 340.6 in the decade 60—69, 348.2 in the decade 70—79 and 356.3 in the decade
80 and more, the latter decade having the heaviest pathological loading.

The number of diseases per 100 women was 340.5 in the decade 60—69, 361.1
in the decade 70—79 and 356.3 in the decade 80 and over.
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The above data may be also analysed in terms of the average number of diseases
per person, dividing the figures by 100.

b) The analysis by group of diseases revealed the following:

— The diseases of the circulatory apparatus have the highest frequency both
in men and in women; the highest values oceur in the decades 70—79, and 80 and
more. Thus, per 100 hospitalized men there were 138.9 diseases in the decade 60—
69, 149.8 diseases in the decade 70—79, and 169.1 diseases in the decade 80 and
more. The corresponding figures per 100 hospitalized women in the same age-decades
were 122.8, 159.5, and 159.4 diseases. The average frequency in the 3 age-decades
was higher in men (150.1) than in women (146.2).

— The second place was taken by the discases of the osteoarticular system,
such diseases being more frequent in women than in men: the highest values in
both sexes were recorded in the age-decade 80 and more.

By age-decade, the number of diseases per 100 women was 74.6 in the first
decade, 74.2 in the second and 76.7 in the third. The cerresponding fignres per 100
hnspl‘mlmed men in the same age-decades were: 54.7, (2.5, and 62.9.

— The third place in men was taken by the diseases of the central nervous
system, with an average frequency of 37.56 per 100 hospitalized men; in women, the
third place was taken by the endocrine an(l metabolic diseases the average incidence
of which was 31.8 per 100 hespitalized women.

The incidence of DCNS in men increased with age (from 33.2 to 40.3).

The incidence of endoerine and metabolie diseases in women decreased with
age from 38.7 in the age-decade 60—69 to 20.4 in the age-decade 80 and more.

— In men, the f ourth place was taken by the diseases of the respiratory appa-
ratus, the average figure being 23.3 per 100 hospitalized men. The distribution by
age-decade revealed a decrease in the incidence of diseased persons per 100 hospi-
talized patients; from 26.5 in the age-decade 60—69 to 20.4 in the age-decade 80
and more.

In women, the fourth place was taken by the diseases of the digestive appara-
tus, with an average incidence of 26.5 diseased per 100 hespitalized women, the
values deereasing from 31.4 in the age-decade 60—69 to 19.8 in the age-decade
80 and more.

— In men, the fifth place was taken by the endocrine and metabolic diseases,
with an average incidence of 20.9 diseased per 100 hospitalized patients; in women,
the same place was taken by DCNS, with an average incidence of 21.9 diseased per
100 hospitalized patients. By age-deeade, in men the incidence decreased from 25.5
diseased in the age-decade 60—69 to 13.3 in the age-decade 80 and more; in women
the incidence of the diseases inereased from 20.8 in the age-decade 60—G9 to 26.4
in the age-decade 80 and more.

— The sixth place was taken by the diseases of the digestive apparatus in
men (averge incidence 19.5 discased per 100 hospitalized patients) and by mental
disorders in women (average incidence 19.6 diseased per 100 hospitalized patients).

— The seventh place was taken by uro-genital diseases in men (average inei-
dence 15.4 diseased per 100 hospitalized patients) and by diseases of the respiratory
apparatus in women (average incidence 14.4 diseased per 100 hospitalized patients).

— In men, the mental disorders, blood and hematopoietic diseases, infectious
diseases, new growths and skin diseases took the subsequent places, with lower
average incidenees ; in women, the last places were taken by the uro-genital discases,
Eﬂood and hematopoietic diseases, infectious diseases, new growths and skin

seases.
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THE STRUCTURE BY MAIN PATHOLOGICAL CLASS IN THE PATIENTS HOSPITALIZ-
ED IN THE NIGG OVER THE PERIOD 1977—1978 (Fig. 2)

Of the overall number of diseases on admittance to the NIGG, 42.09%, were
cardiovasenlar (43. 2"; in men and 41.5%, in women), 19.7%, osteoarticular (17 2%
in men and 21.2% ,(, m women), 8.0%, endocrine and metabolic (6.0%, in men ‘md

7.09% in women), 6.8%, digestive (5.6% in men and 7.5% in women), 5.2%, respi-
ratory (6.79% in men and 4. 19, in women) followed in decreasing order by mental
disorders, uro genital diseases, blood and hematopoietic diseases, infectious and
parasitic discases, new grox\"tlls and skin diseases, with a lower prevalence.

The structural analysis by age-decade of the 2 main canses on admittance did
not point out any significant change as against the structure of the overall group
of subjects. For instance, the distribution of cardiovaseular diseases by age-decade
was the following: 32.0%] in the age-decade 60—69, 42.6%, in the age-decade 70—
79, 25, 4‘y in the .lm--decadt- HU and 11101[', while the distribution of the overall
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age-decade 7079, and 23.4% in the age-decade 80 and more.

The prevalence of cardiovaseunlar diseases within the overall number of discases
increased with age: 37.0%, in the age-decade 60—69, 43.8%;, in the age-decade 70—
79, and 45.7%;, in the age-decade 80 and more,

PREVALENCE OF CARDIOVASCULAR PATHOLOGY IN THE PATIENTS WITH AHT
HOSPITALIZED IN THE NIGG OVER THE PERIOD 1977—1978 (Figs 3 and 4)

Per 100 aged patients with AHT there were 149.0 cardiovascular diseases in
men and 117.2 in women.

50 ;
T PREVALENCE OF CARDIOVASCULAR DISEASES FER 100
801 HOSPITALIZED PATENTS WITH AHT
74 7]
i
[ ] Fig. 3. — Degree of eardio-
[ X [ Joverou vaseular patholor;unl loading
M in the patients with AHT hos 1-
< 0 talized in the NIGG over t
(& 53 women period 1977 —1978, by sex a.n(i
b cardiovascular disease.
ANIARIE
\ 7

!schsmnc GEHEI‘GH’ZFd CSA Heart Penpheml
cardiopathy failure

Of 149.0 cardiovascular diseases per 100 aged men with AHT, 80.5 represented
coronary arteriosclerosis and ischemic cardiopathy, 33.1 generalized arteriosclerosis,
14.9 cerebral arteriosclerosis, 12.7 peripheral arteriosclerosis, and 7.8 heart
failure.

The heaviest pathological loading was found in the age-decade 70—79 (176.2
cardiovascular diseases per 100 patients with AHT), followed by the decade
80 and more, with 166.7 cardiovascular diseases per 100 hospitalized patients
with AHT.
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In hospitalized women with AHT, the degree of pathological loading was
much lower as compared to men: 117.2 cardiovaseunlar diseases as against 49.0
per 100 hospitalized patients with AHT. This was due to the fact that the incidence
of all categories of cardiovascular diseases per 100 patients with AHT was lower
in women as against men.

180_
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The highest degree of pathological loading occwrred in the decade 70—79
(130.0 cardiovascular diseases per 100 patients with AHT).

The second place was taken by the decade 80 and more, with 109.7 cardio-
vascular diseases per 100 patients with AHT.

THE STRUCTURE BY SEX AND AGE OF CARDIOVASCULAR PATHOLOGY IN PA-
TIENTS WITH AHT HOSPITALIZED AT NIGG OVER THE PERIOD 1977 —1978 (Fig. b)

A high prevalence (53.9%,) was noted in patients hospitalized for coronary
arteriosclerosis and ischemic cardiopathy followed by generalized arterioselerosis
(24.19,), cerebral arterioselerosis (10.6%,). heart failure (5.9%). and peripheral
arteriosclerosis (5.5%).

The distribution by sex pointed out somie significant differences:

— The prevalence of peripheral arteriosclerosis within overall cardiovascular
diseases was higher in men (8.5%,) than in women (3.89%).

The analysis of the variations in the prevalence by cause and age-decade pointed
out the following significant aspects:
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— The prevalence of coronary arteriosclerosis and ischemic eardiopathy within
the overal eardiovaseular diseases in men did not show a clear-cut tendency from
one age-decade to the other, whereas in women it decreased from 61.5%, in the
decade 60—69 to 54.19, in the decade 70—79 and to 42.8%; in the decade 80 and
more;

— The prevalence of generalized arterioselerosis within overall cardiovascular
diseases in men did not show large variations from one age-decade to the other
(21.2%, in the decade 60—69, 22.9%, in the decade 70—79, and 21.3%, in the decade
80 and more), whereas in women it inereased significantly (from 20.59 in the decade
60—69 to 24.7%, in the decade T0—79 and to 32.6%, in the decade 80 and more);

— The prevalence of cerebral arteriosclerosis within overall cardiovascular
discases decreased in men from 10.1%, in the decade 60—69 and 10.9%; in the
decade 70—79 to 6.7%, in the decade 80 and more, whereas in women it increased
from 8.5%, in the decade 60—69 to 11.49; and 12.99, in the next 2 decades.

— In the case of heart failure the age-induced changes were not significant
in men, whereas in women its prevalence within the cardiovaseular pattern inereased
from 5.5%, and 5.9%, in the first 2 age-decades to 8.29, in the last decade.

— The prevalence of peripheral arteriosclerosis within the cardiovascular
pattern was 5.19 in the decade 60—69 and increased to 9.8 and 9.3%, in the next
2 decades in men; in women the age-induced changes were not significant.

THE STRUCTURE BY SEX AND AGE OF PATIENTS WITH ARTERIAT HYPERTEN-
SION HOSPITALIZED IN THE NIGG IN 1979, ACCORDING TO ITS CLINICAL FORMS
(Fig. 6)

Of the total number of patients hospitalized for AHT (516), 51.4%, (162)
were men and 68.6%, (3564) were women.

The distribution by age-decade was the following: 25.2%; in the decade 60—
69, 58.39%, in the decade 70—79, and 16.59, in the decade 80 and more. The preva-
lence of AHT was 29.09,, 57.4%, and 13.6%, respectively, in men and 23.49%,
58.8%, and 17.8%, in women.

The highest percentage oceurred in patients hospitalized for essential AHT
(70.4%, in men and 57.6%, in women), followed by the patients hospitalized for
systolic AHT (22.29, in men; and 26.5%, in women); the patients hospitalized for
secondary AHT were on the third place (7.4% in men and 15.9%, in women).

The analysis of the structure by age-decade aceording to the 3 clinical forms
of AHT, pointed out the following facts:

— 91.5%, of men aged 60—69 had essential AHT; the proportion decreased
to 65.6%, in the decade 70—79 and to 45.5%, in the decade 80 and more. In the
last decade the highest proportion (54.59,) was found in the patients with
systoliec AHT.

— In women, the highest prevalence of essential AHT (65.4%) was noticed
in the decade 70—79, followed by the first (49.4%) and third (42.9%;) decades.
In the decade 80 and more, the patients hospitalized for systolic AHT prevailed
(44.49).

The inerense with age in the proportion of patients with systolic AHT was
statistically significant. Thus, while 6.4%, of men and 20.5%, of women aged 60—
69 had systolic AHT, in the decade 70—79 the proportion increased to 22.6% and
23.6%, respectively, to reach 34.5% in men and 44.4%; in women aged 80 and
more; the prevalence inereased more quickly in men than in women.
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CONCLUSIONS

1. Cardiovascular and osteoarticular diseases had the highest prevalence
among the causes of hospitalization. The average figure for cardiovascular diseases
per one hospitalized aged patient was 1.5; 69.39, of the patients had osteoarticular
diseases.

2. The analysis of prevalence by disease, sex and age-decade pointed out the
structure and tendency of the cardiovascular clinical entities which had been the
reasons for hospitalization.

3. The age-decade 70—79 had the heaviest pathological loading: 130.0 cardio-
vascular diseases per 100 patients: ischemic cardiopathy, cerebral arteriosclerosis,
peripheral ischemia.

4. The prevalence of cardiovascular diseases within the general pattern of
diseases increased with age from 37.5%, in the decade 60—69 to 45.7%, in the decade
80 and more.

H. AHT was the main clinical form in the hospitalized aged patients; with
advancing age, systolic AHT hecame the dominant noselogical background.

Résumé, Ce travail présente les données statistiques et épidémiologiques d'une recherche sur
la structure de la morbidité due 4 la pathologie générale et surtont aux maladies cardio-vascn-
laires des personnes dgzées et vieilles hospitalisées dans I'Institnt national de gérontologie eof
gériatrie.

On a utilis¢ les méthodes statistignes.

Les causes principales de I'hospitalisation des personnes dgées sont tout d’abord les
maladies de 'appareil cirenlatoire (42,0%) et puis les maladies du systéme ostéo-articulaire
(19,7%).

I’analyse de la charge pathologigue par rapport au nombre total de maladies chez les
personnes de 60 ans et plos a révélé 351,7 maladies pour 100 personnes hospitalisées. Le groupe
avec la charge pathologique la plus importante est celui des personnes de 80 ans et plus. Les
maladies de 'appareil cardio-vasculaire sont les plus fréquentes, les valeurs les plus élevées
étant constatées dans les groupes de 70—79 ans et de 80 ans et plus.

L'analyse de la charge pathologique cardio-vasculaire chez les patients dgés hospitalisds
pour hypertension artérielle (H'T'A) a révélé la plus grande fréquence dans le groupe de 7079
ans: 176,2 maladies cardio-vasculaires pour 100 malades & HTA.

Chez les femmes & HTA, la charge pathologique a été moins importante: 117,2 maladies
cardio-vaseulaires pour 100 patients hospitalisés par rapport & 149,0 chez les hommes.

Parmi les formes cliniques d’HTA, Uhypertension essentielle est la plus fréquente, priorité
due aux denx premiers groupes d’ige (60—G9 ans ef 70—79 ans). A 80 ans et plus, FHTA systo-
lique se situe aun premier plan.
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PHONOCARDIODYNAMIC STUDY IN THE AGED

LIDIA HARTIA, N. R. ZAMFIRESCU, AL. VRABIESCU
The National Institute of Geronlology and Geriairics, Bucharest, Romania

Summary. The phonocardiogram, electrocardiogram and carotid sphygmogram were simultan-
eously recorded with a 6 NEK4 equipment in 55 aged subjects, 24 men (mean age 86.9 years) and 31
women (mean age 87.1 years). The elinical examination excluded the history of valvular diseases,
either rheumatic or of other nature. Auscultation pointed out overt systolic murmurs in 8 men
and 135 women.

in men, the phonoeardiogram reveaied 9 protosystoiic and 4 holosystolic murmurs in
the aortic area and 4 protosystolic and 6 holosystolic murmurs in the mitral area.

In women there were 14 aortic protosystolic, 6 aortic protomesosystolic and 4 aortic
holosystolic murmurs. In the mitral area there were 13 protosystolic, 7 protomesosystolic and
2 holosystolic murmurs. The incidence of systolic murmurs was lower in the pulmonary artery
area.

One of the problems raised by the impact of age on the heart is the presence
of cardiac murmurs and their significance in the aged.

Usually, the subject’s previous history does not inelude rheumatism (rheu-
matic carditis) or valvulopathy; if the murmur is best heard in the aortic area, it
is frequently assigned to either calcified aortic stenosis or atherosclerosis, whereas
if it is best heard in the apex area, it is assigned to mitral insufficiency.

Most of the data in literature on heart auscultation are connected to its
application in congenital diseases and valvulopathies acquired early in life. Because
of the increase in the aged population, heart ausenltation has become ever more
important [1]. Mention should be made that a series of signs are not equally impor-
tant in the aged and young subjects [2, 3]. In 1976, Perez and Luisada [3] pointed
out that, despite the relatively frequent cardiac murmurs after 60 years of age,
the statistical studies on this problem are scarce. We found few such studies, too
[1-=7].

MATERIAL AND METHOD

The investigations were conducted on 55 subjects (24 men and 31 women)
over 81 (average age: 86.9 with men — 81—94 years, and 87.1 with women — 81—
100 years). Among them, only 9 men and 11 women were between 81 and 84.
30 subjects were longevous (85—100 years), 3 of the 24 men did not present major
cardiae diseases; the rest suffered from ischemic cardiopathy, either painful or
not, with ischemic eleetrocardiographic impairments, arterial hypertension with
left ventricle hypertrophy electrocardiographically or radiologically evidenced.

In the group of women, only 3 patients did not present major heart diseases;
the rest suffered from ischemie cardiopathy, either painful or not, with ischemic
impairments, arterial hypertension and left ventricle hypertrophy.
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The microphone for the phonocardiogram was placed on the most important
auscultation areas: aortic and pulmonary areas and apex; the phonocardiogram was
simultaneously recorded in 3 frequencies: 35, 70 and 140 Hz, with a 6-channel
equipment (6 NEK4) with direct recording on paper. The electrocardiogram and
carotid sphygmogram were simultancously recorded with a piezoclectric trans-
ducer, taking into eonsideration the form (the anacrotic incisura for a possible aortie
stenosis) and the ejection time of the left ventricle.

RESULTS

In the group of men, protosystolic murmurs were recorded in the aortic area
of 9 patients and holosystolic murmurs in 4 patients; in the mitral area, proto-
systolic murmurs were pointed out in 4 patients and holosystolic murmurs in
6 pd.ti(-ntq. The incidence of S\'Rtolig murmurs recorded in the pulnmlmrv artery was
lower \a ]“Jat‘u:m-s with holosystolic murmurs and one with u-u'swtullb llLlll"llLllr)
Ectatic ascending aortas were radiologically pointed out in 13 of the 24 patients.
Presystolic gallop was discovered in 3 subjeets. Overall incidence of murmurs in
men was 99.49%,.

In the group of women, the distribution of murmurs was the following:

In the aortic area, protosystolic murmurs were recorded in 14 patients, proto-
mesosystolic murmurs in 6 patients and holosystolic murmurs in 4 patients.

In the mitral area, protosystolic murmurs were recorded in 13 patients, proto-
mesosystolic murmurs in 7 patients and holesystolic murmurs in 2 patients.

In the pulmonary aortic area, protosystolic murmurs were recorded in 8 pati-
ents. mesosystolic in 2 patients and holosystolic in 4 patients. Presystolic gallop
was present in 8 patients.

In the group of women the incidence of murmurs was 85.8%. Ectatic ascending
aortas were present in 24 patients (679%).

9 subjects did not display systolic murmurs; b of these subjects were ortho-
gerous (2 men and 3 women); only one of them presented a protosystolic murmur
in the aortic and pulmonary artery area.

Ischemie eardiopathy either painful or not was prevalent in the cardiovascular
pathology with eardiac invelvement in non-orthogerous subjeets, underlined, in
some cases, by heart failure and arterial hypertension either with or without left
ventricle hypertrophy and left ventricle loading.

The high incidence of ischemic and/or hypertensive eardiopathy in the patients
under study may have contributed to the relatively increased percentage of systolie
murmurs, particularly those in the mitral area which may be related to the papillary
musele dysfunetion and heart failure.

Carotid sphygmogram did not point out any deviation in the anaerotic
incisura indieating organic aortic stenosis; the cjection time of the left ventricle
ranged within normal limits.

COMMENT

In young subjects with cardiac valvulopathy, the apical systolic murmur
usually points to mitral insufficiency either anatomical or funetional. The systolic aortic
murmur indicates, in general, aortic stenosis, whereas the diastolie aortic murmur,
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aortic insufficiency. The apical diastolic murmur usually oceurs in patients with
mitral stenosis. In the aged, the origin of murmurs seems more complex.

An innocent systolic murmur (usually basal) may be induced by one of the
following mechanisms:

— aortie enlargement

— minimal fibrotic fusion of one or more commissures of the aortic valve
without a significant reduetion in the aortic surface;

— thickening and calcification of the sygmoid aortic valves, without important
hemodynamic changes [1, 8, 9].

On auscultation, the murmur occurs in early or midsystole with an early peak,
in contrast to the late peaking in organic stenosis. The carotid pulse tracing
is normal in contour and duration and lacks the deep anacrotic notch and the
slower rise typical of aortie stenosis [4].

Such cases did not display overt signs of left ventricle hypertrophy on the
electrocardiogram and the size of the heart was normal under X-ray examination,
These subjects did not present signs and symptoms specific to hemodynamic
obstruction.

The generally accepted theory on the age-induced changes in the aortic valve
advocates for their being the direct effect of increased hydrostatic pressure and
turbulence [1, 9, 10].

The possible dilation of the ascending aorta caused by atherosclerosis
ghould be taken into consideration since it induces the turbulence of the aortic
blood flow, the so-called “relative aortic stenosis™ [4].

Mention should be made that Perez and Luisada’s [3] subjects did not display
systolic murmurs of mitral insufficiency despite the changed heart rate or rhythm,

The fact supports the viewpoint according to which most of the mitral systolic
murmurs are related to the dysfunction of the papillary muscle or to heart failure.
In relation to this, Neurath [11] pointed out that the auscultatory phenomena lead-
ing frequently to the false diagnosis of mitral insufficiency in the aged are the result
of either the dysfunction of the papillary musele or mitral valve prolapse; an impor-
tant part in making this diagnosis is played by the modern noninvasive techniques
such as echocardiography.

CONCLUSIONS

The studies carried out so far have frequently pointed out systolic murmurs
in aged women and men; their ineidence increases with the most advanced ages,
predominantly in the aortic and mitral areas.

The murmurs were particularly prevalent in the smbjects suffering from
ischemic cardiopathy.

The aortic murmurs can be generated by the ectasy of the aorta, whereas
the apical murmurs can be caused by the dysfunction of the papillary musele or
by heart failure; they may be functional as in heart failure or/and organic as in
the case of papillary muscle dysfunction.

Résumé, Chez b5 sujets dgés, 24 hommes (dge moyen 86,9 ans) et 31 femmes (dge moyen 87,1 ans),
on a simultanément enregistré le phonocardiogramme, 1'électrocardiogramme et le sphygmo-
gramme, avec un appareil 6 NEK4. L'examen clinique a exclu des antécédents les affections
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valvulaires rhumatiques on d’antre nature. A la suite de I'examen on a constaté un souffle systo-
lique non manifeste chez 8 hommes et 13 femmes.

Le phonocardiogramme a révélé chez les hommes, dans le foyer aortique, la présence
d'un sonffle prntasystahque chez 9 cas et d'un souffle holosystolique chez 4 cas, mais dans le
foyer de la mitrale on a constaté 4 cas a souffle protosystolique et 6 cas & souffle holosystolique.

Chez les femmes on a constaté dans Paorte un souffle protosystolique chez 14 cas, un
souffle protomésosystolique chez G cas et un souffle holosystolique chez 4 cas. Dans le fnver
de Ja mitrale on a constaté un souffle protosystolique chez 13 cas, un souffle protomésosystolique
chez 7 cas et un souffle holosystolique chez 2 cas. Dans la zone de I'aorte pulmonaire on a constaté
une incidence plus réduite des souffles systoliques.
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PECULIARITIES OF ATRIAL ARRHYTHMIAS IN THE AGED

8. COTOI

The Institule of Medicine, First Medical Clinic,
Tirgu Mures, Romania

Summary. The study was conducted on 46 patients aged 60—82 presenting various atrial arrhyth-
mias: 18 cases of atrial fibrillation, 6 cases of atrial flutter, 4 cases of atrial tachycardia with
block, 10 cases of chaotic atrial arrhythmia, and 8 cases of intra-atrial conduetion disturbances.
Particular aspeets of atrial arrhythmias oceur in terms of both evolution and response to treatment,
as a result of the decrease in the active myocardial mass and electrophysiological disturbances
underlying the aging process. The above mentioned peculiarities are discussed and exemplified

in the present paper.

The aged persons suffering from chronic cardiovascular and pulmonary diseases
often display complex atrial arrhythmias with particular aspects in point of mani-
festation and response to treatment [1, 2, 3, 4].

The diseases of the sinus node and atrioventricular conduction system are
considered among the capital factors in the pathogenesis of atrial arrhythmias,
such as myoeardial ischemia, diffuse or focal fibrosis, and myocardial distension
|5, 6, 7]

In the course of the last b years, 46 patients over G0 with arrhythmias were
followed up at the coronary care unit of the medical clinic 1 in Tirgu Mures. The
object of the present paper was the study of the peculiar aspects in these arrhythmias.

MATERIAL AND METHOD

Of the material available at the clinie, 46 atrial arrhythmias were selected,
which oceurred in patients aged 60—82. In the group under study the women
(25 patients) were not significantly prevalent.

The following methods were used to study the arrhythmias: clectrocardio-
graphic monitoring over variable periods of time, recording of atrial intracavitary
electrogram, His’s potential, atrial monophasic action potential, atrial electro-
stimulation and transesophageal electrogram.

The authors investigated and followed up 18 patients with atrial fibrillation, 6
patients with atrial flutter, 4 patients with atrial tachycardia with block, 10 patients
with chaotic atrial arrhythmia, and 8 patients with intra-atrial conduction defects.

RESULTS

Of the 18 patients with atrial fibrillation, self-limitation of fibrillation was
noticed in 6 patients, with the spontaneous transition to sinus rhythm in 2 cases,
chaotic atrial arrhythmia in 3 cases and atrial paralysis with junctional rhythm
in one case. In all the cases mentioned above the hemodynamic aspect did not
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Fig. 1. — Standard ECG lead II, in panel A during atrial fibrillation, in panel B (in
sinus rhythm) after spontaneous cessation of arrhythmia,

Fig. 2. — Simultaneous recording of monophasie action potential (RAMAP)
and intracavitary (IC) atrial recording: A, during atrial fibrillation; B, in
sinus thythm. Same patient as in figure 1.
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Fig. 3. — A4, The upper strip is the intracavitary recording, the lower '\h’l]’l the
BCG lead I[ during atrial fibrillation; B, the same recordings after spontaneous
transition of atrial fibrillation to chaotic atrial arrhythmia.

Fig. 4. — In the upper pana[.Ltrlalflhrlllatmn and in the lower one junction-
al rhythm with atrial standstill after spontancous cessation of atrial
fibrillation.
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Fig. 6. — Simultaneous recording of monophasic action potential
(RAMAP) and intracavitary lead in a patient with atrial flutter and
regular ventricular rhythm (R).

Fig. 7. — Simultaneons recording of lead 111 and monophasic action potential
(RAMAP) in a patient with self-limitation of atrial flutter.
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improve after atrial fibrillation had ceased. Figs 1—4 show the electrocardiographic
aspects of these cases. Tn other 4 patients atrial fibrillation was associated with
regular junctional rhythm without signs of digital overdosing (Fig. b).

iYig. 8. — Simuitaneous recording of two intracavitary recordings (iC) in a patient with atrial
tachycardia with bloek and regular ventricular rhythm.

e i ; T i /ffe T

e - s e ST R A S =

Fig. 9. — Cessation of atrial tachycardia with block during intravenous
of administration Aslavital. The arrow points to the first sinusal complex.

4 of the patients with atrial flutter displayed regular ventricular rhythms
(Fig. 6); in 2 patients, arrhythmias, although easily triggered, ceased spontaneously
(Fig. 7).

2 of the patients suffering from atrial tachyeardia with block had regular
ventricular rthythm (Fig. 8). 4 patients were treated with Aslavital administered
intravenously. The arrhythmia ceased during the administration of the drug;
this effect was maintained using one Aslavital vial im. daily. Fig. 9 shows the
cessation of atrial tachveardia with block.
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Fig. 10. — Transition of a chaotic atrial arrhyvthmia (upper panel) to normal
sinus rhythm (lower pancl) after Aslavital given intravenously.
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In 8 of 10 patients with chaotic atrial arrhythmia the conversion to sinus
rhythm oceurred as a result of intravenous, then intramuseular xyline injections.
Recently we used Aslavital at first intravenously, then one i.m. vial daily as main-
tenance therapy. Fig. 10 shows the effect of Aslavital.
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Fig. 11. — Intra-atrial conduction disturbance demonstrated by an intracavitary
technique: A, normal value; B lengthening of intra-atrial conduction. I = Ilis’s
bundle potential.

8 patients displayed intra-atrial conduction disturbances manifesting them-
selves by large P waves and prolonged P-(Q intervals. Fig. 11 shows onc of these
cases investigated by intracavitary electrocardiography using 3 electrode catheters.

Although the diseases of the sinus and atrioventrieular nodes were not included
in this study, fig. 12 shows 3 electrocardiographic aspects of the interrelationship
between atrial arrhythmias and the above mentioned nodes.

COMMENT

As known, some predisposing conditions are required for atrial arrhythmias
to occur, such as a certain relation between the excitation conduetion time and the
duration of atrial myocardial refractory period, and a certain critical mass of the
atrial myoeardinm as substratum for the arrhythmias [2, 8, 9].

The seli-limitation of old fibrillation, the occurrence of chaotic atrial arrhyth-
mias of tachycardias with block, and the self-limitation of atrial flutter are partly
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the result of the decrease in the active atrial myocardium along with other electro-
physiological processes common in the aged [4, 5, 10, 11].

The slow regular ventricular rhythm oceurring in atrial fibrillation, atrial
flutter and atrial tachycardia with block points to atrial and junctional conduetion
disturbances triggered by sclerosis in advanced age [10—13, 8].

Although our experience with the Aslavital treatment has Just begun, we
maintain it has beneficial effects in atrial arrhythmias due to ectopic tuum,, such
as atrial tachycardia with block and chaotic atrial arrhythmia. The effect of Asla-
vital scems to be stronger than Lidocain’s [14, 15]. The effect of the long-term
treatment with Aslavital renains to be studic d, as well as its therapeutic efficacy
in re-entry arrhythmias, such as atrial flutter, fibrillation and possibly supraven-
tricular tachycardia.

The data presented allow the assertion that atrial rhythm disturbances have
several peculiarities in point of manifestation and evolution and their response to
the ﬂl(‘lntj}l.‘llﬂ(rll approach is different. These rhythm dis sturbances deserve further
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Résumé. On a étudié 46 patients entre G0 et 82 ans qui présentaient difiérentes arythmies atri-
ales, i savoir; 18 cas avee fibrillation atriale, G cas avec flutter atrial, 4 cas avee mchycardie
atriale & bloe, 10 cas avee arythmie atriale chaotique et 8 cas avee troubles de conduetion intra-
atriale. La réduction de la masse du myocarde actif et les troubles dlectrophysiologiques secon-
daires au processus de vieillissement déterminent 'apparition d’aspects parficuliers des aryth-
mies atriales, autant dans la maniére de manifestation que dans ['évolution et la réponse au
traitement, Ce travail présente ces aspects particuliers.
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ASPECTS OF THE SICK SINUS SYNDROME IN THE AGED

MARIA REPOLSKI, 8. €COTOL

The Institute of Medicine, First Medical Clinie,
Tirgu Mures, Romaiiia

Sumunary. 22 patients aged over 60 with sick sinus syndrome are presented and diseussed in
the light of the data existing in the speecialty literature. Diagnostic and treatment peculiarities
in the aged are emphasized.

Druring the last vears, sinus node dysfunction gained recognition as the canse
of various myoeardial rhythm disturbances, raising difficult problems of diag-
nosis and treatment. Its first deseription, due to Lown (1967), involved electrically
defibrillated patients. The diagnostic eriteria were established by Ferrer [1, 2]
and comprise a large spectrum of elinical manifestations due to sinus node dysfunc-
tion [3, 4]. Sinus dysfunction may be of minor importance, expressed only by
maderate sinus bradveardia, when the patient is asvmptomatic. The sinus node may
be severcly affected, causing the complete failure of the impulse generator; such
cases are symptomatic. The varied symptomatology is due to secondary cardiac
and cercbral dysfunetions, a defective perfusion being their triggering factor. The
svicope is the severest form of the sick sinus syndrome.

The sick sinus syndrome is relatively frequent in medieal practice. It prevails
in the pathology of the aged, with the h)ghmt incidence in the seventh decade [4]
and is more frequent in wonwen. Its varions symptoms often raise problems of diffe-
rential diagnosis. Most of the signs are the result of a decreased perfusion through
the vital organs, triggered by the low ventricular frequency or t‘tcll\'.lrrhvthmias
[8]. The cerehral symptoms (dizziness, intermittent memory disturbances, insomnia,
irritability, paresis, syncope) may be wrunglvlutorprutctl Myocardial manifestations
maiy (nhcr be absent r appear as palpitations, signs of heart failure and angina
pectoris.

Ischemic heart disease has heen reported as the most frequent cause of the
discase (509,) [3], sclerotie-degenerative processes are present in 30—309%, of the
patients, and myocardial rheumatic diseases, cardiomyopathy, congenital diseases,
surgieal tranmas, arterial hypertension, pericarditis, myocarditis, malignant processes
have been mentioned among other causes.

Various rhythm disturbances oceur depending on the severity of the sick
sinug syndrome. In 756—809, of the patients the clinical picture is dominated by
sinus bradycardia, the carliest form of the disease, followed by sinus stop, sino-
atrial block, long atrial pause following atrial vxtrn-systoles, chronie atrial fibrilla-
tion, or repeated episodes of atrial fibrillation with slow ventricular frequency, etec.
The bradycardia-tachyeardia svndrome oceurs in advanced sick sinus syndrome.
Beside supraventricular disturbances, atrioventricular conduetion defects and intra-
ventricular blocks may coexist |5].
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If sick sinus syndrome is suspected because of clinical and clectrocardio-
graphie signs, the following additional investigations are required to make a definite
diagnosis: 24-hr monitoring, revealing data on bradyeardia (mostly during the
night) and tachycardia cpisodes. The sinus stop exceeding 3 seconds following the
compression of the carotid sinus is suggestive of sick sinus syndrome. In patients
with this syndrome the heart rate remains below 90 beats/min after the Valsalva
test or dosed muscular exercise.

Whercas the response of sinus bradyeardia to atropine is tachyeardia, in the
patients with sick sinus syndrome, after 0.5—1 mg atropine i.v., the heart rate
remains below 90 beats/min.

The clectrophysiological studies aimed at determining sinus node recovery
time, respectively sino-atrial conduction time by rapid atrial pacing [6, 7, 8] are
quite important for an accurate diagnosis. The absence of the sinus rh\'tlml after
the conversion of atrial fibrillation has a diagnostic value.

MATERIAL AND METHOD

Of 56 patients with sick sinus syndrome, diagnosed according to the above-
mentioned eriteria, 22 patients (12 men and 12 women) were selected, aged 60—81.

The investigations were conducted at the laboratory of the First Medical
Clinie of Tirgu Mures [9, 10]. Ischemic cardiopathy was the underlying disease
in 21 patients; one patient suffered from mitro-aortic disease of rheumatismal
etiology. The Adams-Stokes syndrome was present in 7 patients, angina pectoris
in 15, heart failure in 12, chronic or paroxysmal atrial fibrillation in 14 patients.
Carotid sinus compression was often a characteristic of the disease. Atropine, bella-
donna preparations (Foladon), beta-stimulating agents (Astmopent, Alupent) were
administered and their effect monitored. Intracavitary investigations were carried
out in 10 patients, the sinus node recovery time being prolonged (1,230—2,600 m/sec).
Defibrillation was applied unsuccessfully in 8 patients.

RESULTS AND COMMENT

Here are some representative cases studied by the authors.

Case 1. — T.M., aged 60, woman, diagnosis: mitro-aortic discase of rheumatis-
mal etiology.

The patient presents supraventricular tachyecardia with block, atrial flutter
with variable block and rapid conduction cpisedes having untoward hemodynamic
consequences because of which electric defibrillation was decided. Complex rhythm
and conduction disturbances followed after 200 wfsee: bradycardic sinug rhythm,
tachycardia, atrioventricular dissoeiation, coronary sinus rhythm, junetional
rhythm, Wenckebach sino-atrial block, explained in the context of the sick sinus
syndrome. The association of the antiarrhythmic therapy resulted in the stabili-
zation of the bradycardic sinus rhythms with junctional lapses (Figs 1, 2).

Case 2. — Sz.M., aged 74, woman, diagnosis: ischemic cardiopathy, sick
sinus syndrome.

The patient presents heartbeat disorders, dvspnoea under exertion, loss of
CONSCIOUSNESS,
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The hasic rhythm is sinus bradycardia with stops, tachycardic flaps, pre-
bably reentrant tachyeardia. The prolonged sinus recovery time confirmed the
diagnosis (Figs 3. 4).
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Fig. 1. — Recording in continuous fracing of the second lead, with 25 mm/sec.

P-maw- from atrial flatter with regular ventricular response (upper tracing) to

|nmtlnndl tachyeardia, atrioventricular dissociation and junctional tachyeardia
(the other 3 tracings).
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Fig. 3. — Continuation of the recording in fig. 1. Tachycardia with block (flrst
tracing) which passes into sinus rhythm with sino-atrial block (next tracings).

Case 3. — G.A., aged 05, man, diagnosis: ischemic cardiopathy, ehronie
atrial fibrillation with slow rhythm, heart failure.
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Fig. 4.— Continuous right atrial intracavitary recording, showing sinus lapses.
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Chemical defibrillation with quinidine was tried because of the impaired
hemodynamic condition. Cardiac arrest subsequent to guinidine ingestion, which
responded to external cardiac massage. Cardiae performance reinitiated, sinus
bradveardia occurred (20—40 beats/min), with repeated Adams-Stokes attacks.

i
5

o e NN e A e

% s

Fig. 5. — Upper tracing shows atrial fibrillation. The next tracings show sinus

bradyeardia, junctional beats, venfricular tachycardias (peak-moulding). Bot-

tom: the left tracing shows right atrial stimulation: the right tracing shows the
reappearance of atrial fibrillation.

Administration of beta-stimulating agents resulted in rapid ventriculay rhythms,
ventricular tachycardia, ventricular fibrillation which required repeated electrieal
defibrillation. Temporary right atrial pacing with a catheter and an external pace-
maker was required to maintain efficient cardiac performance. The patient had
sardiogenic shock. During pacing, the patient’s condition improved, and 24 hrs
later atrial fibrillation was reinitiated (Fig. 5).

The analysis of the cases mnvestigated revealed the following aspects:

— Sinus node pathology is relatively frequent in the aged and raises difficuls
problems of diagnosis and treatment.

— Rhythm disorders are more difficult to bear in the aged, Adams-Stokes
attacks oceur frequently.

— Atrial fibrillation is relatively frequent as a late manifestation of the sick
sinus syndrome; defibrillation may result in severe postconversional disorders
requiring immediate technical assistance; it is a risk factor higher than the steady
atrial fibrillation, prior to defibrillation.

— The use of an artificial pacemalker is usually suceessful.

Résumé. On présente et Pon analyse 22 patients au-dessus de 60 ans, qui s’intégrent dans les
critéres de la maladie du noyau sinusal, conformément aux données fournies par la littérature.
On souligne les particularités de diagnostic et de traitement de ce groupe d’'dge.
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CORRELATIONS CLINIQUES ET BIOLOGIQUES CONCERNANT
LES HYPERLIPOPROTEINEMIES, LA THROMBOPHILIE
ET L’ATHEROSCLEROSE (HEZ LES PERSONNES AGEES

GEORGETA ENACHESCU, CATALINA LOSNER
Institul National de Gérontologie ef Gérinlrie, Bucarest, Rowmanie

Résumé. Les auteurs étudient sur un lot de 185 persomnes dgées de 60 & 88 ans, & dyslipidémie,
les aspects corrélatifs concernant les types d’hyperlipoprotéinémie (HLP) et la thrombophilie,
par rapport & U'ineidence et a I'évolution de I'athérosclérose.

On a relevé I'incidence angmentée (57,90%) des cas i thrombophilie, parmi les sujets
dgés & HLP (phénoménes évidents surtout chez les dgés de la 7€ déeennie) ainsi que la fréguence
significativement accrue des facteurs thrombophiliques parmi les patients & HLP mixte du type
11b.

La prévalence significative du sexe féminin (77,99,) dans le lot des agis & dyslipidémie
‘tudiés est en confraste avee la fréquence significativement plus élevée de la thrombophilie
chez les hommes (71,479, par rapport a 53,80%, chez les femmes). Le fait correspond & Paceroisse-
ment de I'incidence des accidents vasculaires chez les hommes dgés.

En relevant dans le lot étudié une incidence acerue (75,10%) de Pathérosclérose avancée
du point de vue elinigue, la recherche n’a pas mis en ¢videnee des corrdlations significatives
entre le type d'ILLP, d’un coté, et lincidence ef In localisation elinique prédominante de la
maladie, de 'autre coté.

La recherche porte sur I'HLP et la thrombophilie, comme facteurs de risque importants
dans 'évolution et les complications des lésions athérosclérotiques, jusqu'aux ages avancés,

Sans dindnuer la grande importance du diagnestic précoce ct surtout de la
prévention primaire des lésions athérosclérotiques chez les jeunes et les adultes
on impose le concept, mentionné scuvent dans lu littérature de spécialité ot soutenu
par les progres scientifiques dans le domaine des affections dégénératives cardio-
vasculaires, selon lequel le probleme de la thérapie de 'athéreselérose ct surtout
la prévention de ses complications thrombotiques porte notamment sur le 3¢ age [1].

Les coneeptions classiques concernant les 1ésions athérosclérotiques définitives
aprés un certain age et done Iinutilité de I'approche thérapeutique antiathéro-
selérotique chez les dgés. doivent étre remaniées, si on prend en considération li
multitude des faits expérimentaux et anatomo-cliniques préseniés & appui d'une
éventuelle réversibilité et surtout de la progression des lésions athéroselérotiques,
jusqu’aux ages tres avaneés [2], [3], [4], [D]. [6]. [7]. La diminution du calibre des
petites arteres et des artérioles se développant avee I'dge, d'une maniére plus régu-
litre que les lésions d’athérosclérose, empire sensiblement sur les conséquences de
ces dernidres.

Les arguments qui démontrent que les multiples facteurs athérogenes, throm-
bogtnes et générateurs d'ischémie continuent & cxercer leur action sur la paroi
vasculaire (en dépit des mdécanismes compensatoires, eompatibles & une évolution
fonetionnelle favorable, dans les conditions de 'existence des lésions & I'ige d’en-
viron 60 ans) étant responsables de multiples complications eliniques de Iathéro-
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sclérose chez les agés et justifiant I'intérét tout spécial pour les différentes modalités
thérapeutiques antiathérosclérotiques an 3¢ dge [8], [9].

Tenant compte de ce qu’on a présenté jusqu'ici, cette étude renferme la déter-
mination des corrélations cliniques et biologiques coneernant 'hyperlipoprotéinémie
HLP ¢t la thrombophilie, par rapport a I'incidence et a I'évolution de la maladie
athéromateuse, chez les personnes dgées au-dessus de 60 ans.

MATERIEL ET METHODES

On a investigueé, par I'intermédiaire de Pexamen clinique et des tests humoraux
hématologiques et biochimiques, 185 patients dgés de 60 & 88 ans, dont 143 femmes
et 42 hommes.

Le critére principal et obligatoire pour la sélection des patients a été la pré-
sence de I'hyperlipémie (HL): hypercholestérolémique, hyvpertriglveéridémioue ou
mixte.

1. Pour le diagnostic initial de triage de I'HL et pour le diagnostic biochimique
ultérieur — selon la classification de I'OMS [10] — du type d’HLIP, on a utilisé
les suivants tests de laboratoire:

— La lipidémie totale (méthode gravimétrique).

Valewrs normales: 450—700 mg. %, ml. ser.

— La cholestérolémie totale (méthode de Rappaport).
Valeurs normales: 190—260 mg. % ml. ser.

— La triglycéridémie (méthode de Tixier et Claude).
Valeurs normales: 100—150 mg. % ml. ser.

— Le rapport cholestérol/triglveérides.

Valeurs normales: 1.80—1.85.

— L’appréciation de I'aspect du sérum aprés la conservation pendant 24 heures
i la température de +4°C.

— L'électrophorese des lipoprotéines sériques (lipidogramme en agarose, & la
séparation de 4 fractions de lpoprotéines et leur détermination en pour-
cents, selon la courbe d’intégration).

Valeurs normales: alphalipoprotéines: 269;-4-4:
prébétalipoprotéines (VLDL) : 179,44
bétalipoprotéines (LDL) : 57% 44
chilomicrons : absents.

— Le ealeul du taux de cholestérol, de LD et de VLDL, selon les formules
usuelles.

Valeurs normales: Ch (LDL) = 135—170;
Ch (VLDL) = 24-27.

2. Afin de pouvoir apprécier le type de thrombophilie, on a appliqué les
suivants tests hématologiques:

a) pour la thrombophilie plasmatique (par hypercoagulation):

— le thrombélastogramme (r -+ k).

Valeurs normales: 25—40 mm.

— l'indice de tolérance & 'héparine in witro.
Yaleurs normales: 0,8—1,2.

b) pour la thrombophilie par hyperfonetionnalité thromboeytaire.
(hypereoagulabilité du type structural).
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— le thrombélastogramme (am).
Valeurs normales: 50—60 mm.
— Llactivité thrombodynamique thromboeytaire.
(méthode thrombélastographique).
Valeurs normales: 20—30 mm.
— L’indice d’agglutinabilité thromboeytaire a FADP.
{méthode de Veiner, modifiée par De Nicola).
Valeurs normales: 5—7.
¢) pour la thrombophilie par déficit d’anticoagulants physiologiques:
— L’héparinémic endogéne (méthode de Pieptea).
Valeurs normales: 5—8 u/ml.
d) pour la thrombophilie plasmatique par hypofibrinolvse.
Le temps de la lyse du caillot (méthode thrombélastographique).
Valeurs normales: 60—100 minutes.

T,08 oxamens ol
LOS examens o

chagque patient ont établi le stade évolutif de I'athérosclérose et Irl localisation
prédominante de la maladie du point de vue clinique,
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RESULTATS

Lévaluation du point de vue statistique des données a relevé les résultats
présonldq schématiquement dans les tableaux et les graphiques ci-joints.

1) On distingue la prévalence significative des femmes, du point de vue sta-
t.istique par rapport aux hommes, dans le lot des patients i dyslipidémie étudiés,
ainsi que la prévalence significative de 'HL et de V'HLP parmi les patients agés
des deux sexes appartenant a la 7@ décennie (fig. 1).

L

Fig, 1, — Le taux des sujets dgés & HLP par rapport au sexe et i la décennie
d’dge.

2) Le diagnostic du type d’HLP a relevé la prévalence nette du type IV,
pour le lot examiné suivi en ordre déeroissant par le type IIb, Papparition du type
ITa et du type V d’HLP étant sporadique (tableau 1, Tig. 2).
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Tableau 1
La répartition des patienis igés investigués par rapport i l'ige, au sexe et an {ype PHLP
T Femmes Hommes
5 No des = i ] ST
type ok 60—69 | 70—79| 80—89 | 6069 | 0-79 | 8089
@ HLP ans | ams | ans ans ans ans
I e 2 o s o e S bR
IIa (1] i o — — -
11h 63 46 &) - 6 - 2
111 - s 25 = — =
v 115 43 32 | (] 24 8 2
i
\ [ 1 1 ;‘ e o - i
i j |
Total | 18 B Lo B taliinge] 8 4

Fig. 2. — Le taux des sujets dgés investiguds par rapport & I'ige, an
sexe et au type d'HLP.

3) On remarque anssi, Iincidenee élevée (57,9%) des cas i thrombophilie
(plasmatique, thromboeytaire ou mixte) parmi les sujoets dgés & HL et HLP étudiés
(tableau 2), phénompne évident surtout dans la 7e décennie. En effet, 789, des

s

patients dgés & HLP et thrombophilie simultanée appartiennent & la 7€ décennie.
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4) La prévalence significative des femmes en ce qui concerne I'incidence de
I"HLP est en contraste, dans le lot étudié, avec la prévalence significative des hommes,
en ce qui concerne I'incidence de la thrombophilie (tablean 2, fig. 3). Tandis que
les femmes représentent 77,99 des patients & HLP étudiés, I'incidence de la throm-
bophilie est significativement accrue chez les hommes (71,429%), par rapport &
celle des femmes (53,849,). L'incidenee la plus élevée de la thrombophilie (90°2()
appartient aux hommes de la 7 décennie.

Tableau 2
Lin¢idence de la thrombophilie parmi les sujets igés investigués, par rapport a l'ige et
au sexe
Cas & thrombao-
philie plasmatique
Groupes de - : thromboeytaire vioege
sujets Rie | hes ou mixte Signification
;-1 Hl.l’ X cas —]— }ilil],lsllllll(?
Valeur | ~
| absolue | 29,
G0 i'
4 CFLE| 57 60,6
69 5
X4 e 20 | 466
Femmes
&0
89 6 = =
Total 143 77 53,84 |€
|
60 o 5
69 30 26 56,6
(L 8 4 | 50 p < 0,01
i T
|
Hommes
80
89 4 ok i
Total 42 30 71,42 =
Total P - p
général 185 107 57,9

5) La thrombophilic est surtout réalisée par I'hyperfonctionnalité thrombo-
cytaire, par déficit d’anticoagulants physiologiques et par 'hypofibrinolyse, moins
fréquents étant les cas & thrombophilie par hypercoagulabilité plasmatique globale.

6) L’étude de la corrélation entre le type d’"HLP et la thrombophilie démontre
I'imeidence significativement acerue de la thrombophilie (68,25%,) pour le type
ITh de PHLY, par rapport au type IV d’IILP, ol cette incidence est de 54,409,
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R -

lation HLP — thrombophilic — sexe, purmi les sujets
ages investiguds,

Tableau 3
Corrélation entre le type d'HLP of la bophilie igue ou mixte dans le lot des
sujets dgés Investigués
!1 Cas 4 thrombophilie plas-
Le type | Ne des cas matique thromboeytaire Signification
d’HLP l ou mixte statistique
k Femmes | Hommes | Total | Femmes | Hommes | Total [
v 81 34 115 36 23 59
(81,4%) |« -
p < 0,01
1Ib ah 8 63 36 {i 13
(68,2%)
1Ta 6 - 6 4 — 4
b/ 1 - 1 1 — 1
Total 143 42 185 i 30 107

Fig. 4. — La corrélation type IILP — thrombophilie, aux prineipaux
types A'HLP chez les sujefs dgés investigués,
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Fig. 5. — Le taux des valeurs pathologiques des indicateurs thrombophiliques, aux principaux

types A'ILLP chez les sujets dgés investigués.

(tableau 3, fig. 4). On a démontré aussi Faceroissement significatif du taux des
valeurs pathologiques des indicateurs thrombophiliques, chez les personmes dgées
i HLP de type IIb, par rapport aux patients du type IV ’HLP (fig. 5).

7) Les corrélations des données clinigues et humorales ont mis en évidence
I'ineidence élevée (75,19;,) des cas avee athérosclérose avancée du point de vue
clinique, chez les personnes dgées & HLP investiguées (tableaun 4). la fréquence des
séquelles des accidents vasculaires (cérébraux ou coronaires) étant de 5,29, On
n’a pas signalé de différences significatives entre les hommes et les femmes ou entre
les principaux types d'HLP (IIb et IV), d'un cdté, et Fincidence et la localisation

Tableau 4

La frég des eas d'athéroselérose (AS) manifeste du point de vue elinique, chez les patients fgés & ALP
. AR |
No I\f(;ittlli{::ué:fclftAS (I Casvd’ucciflents :
Le type % manifeste Signification vasculaires Signification
d’HLP 5 statistique statistique
Val. o5 Val. o
absolue | absolue
| | | |
4y | 115 90 83 | | 81 g
:i n.s. i ! l:\ ns
11b 63 44 70,0 S 6.3
- |
| 6 5 83,0 =i =
v 1 x i R AT
Total | 185 139 7,1 12 6,0
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ype IV HLP i Type ITb HLP
AS cerébrale 1

AS coronaire
AS généralisée

AS périphérique

UBEEB

Sujets agés sans
signes cliniques d°AS

I
|

Tig. 6. — La fréquence des manifestations cliniq‘_ues d’athérosclérose chez les patients &
HLY des type IV et Ilb.

prédominante de la maladie du point de vue clinigque, de lantre e6té (tableau 4, {ig. 6).
On releve que 80%, des accidents vascnlaires ont été signalés chez les patients
hommes.

DISCUSSIONS

Si on prend en considération I'incidence élevée de la thrombophilie chez les
sujets dgés & HLP investigués, de méme que la fréquence relativement importante
d’HL et ’HLP chez les agés an-dessus de 60 ans, on peut apprécier que ces deux
catégories de facteurs de risque vasculaire continuent a exercer leur action sur la
paroi artériclle en favorisant I'extension et I'aggravation des lésions athérosclé-
rotiques jusqu’aux ages avancés, Conformément & cette conception ainsi qu’a celle
de la réversibilité des lésions athérosclérotiques (en conditions humorales favorables),
[12], [13], [14], [15], les interrelations des facteurs de risque dislipidémiques et throm-
bophiliques acquierent la méme importance tant pour I'évolution de I'athérosclérose
du 3e dge, que pour les dges plus jeunes.

Une relation évidente entre I'incidence des thromboses et 'accroissement de
Vagelutinabilité thrombocitaire a été mise en évidence dans la période conséeutive
aux interventions chirurgicales, ainsi que dans d’autres situations « thrombogenes »,
comnie 'athérosclérose, le diabet sueré, les maladies vasculaires, oclusives, 'hémo-
cistinurie, ete. [16], [17], [18], [19], [20], [21]. De nombreux auteurs ont constaté
une concentration élevée des hpides plasmatiques chez les patients & thrombose
[22], [25], [24], une action stimulatrice des sels sodiques des acides gras & longue
chaine [25], des phospholipides purifiées et des bétalipoprotéines sur I'agrégation
thromboeytaire & 'ADP et thrombine [26], ainsi que des corrélations étroites entre
Pagrégation thromboceytaire et le processus de coagulation par Pintermédiaire du
mécanisme de la libération du facteur 3 thromhoeyvtaire [27], [28].
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D’autres recherches (Cucuianu M. 1973) suggerent la stimulation de la synthese
du facteur XIIT dans le foie des sujets & hypertriglycéridémie endogene (la stabilisa-
tion accélérée de la fibrine pouvant contribuer & I'insuffisance fibrinolytique des
sujets hyperlipéniiques), de méme que le role fondamental de 'endothélium, des
thrombocytes et des cellules musculaires lisses, non seulement dans la génese, mais
aussi dans I'évelution progressive ou régressive de I'athérosclérose [29].

1aceroissement marqué du niveau plasmatique des lipoprotéines a basse
densité (« low density lipoproteins » ou LDL), vecteurs du cholestérol plasmatique,
ainsi que leur interaction avee les facteurs thrombophiliques peuvent transformer,
quelle que soit la période de la maladie, méme aux dges avancés, un état vasenlaire
congidéré en tant que réaction tissulaire limitée dans une lésion en pleine extension
et agoravation. La formation du thrombus dans les artéres athérosclérotiques est
provoquée, en effet, par Pagrégation plaquettaire et/ou I'activation du méeanisme
de congulation, comme réponse aux ruptures superficielles de athérome [30], [51];
de Tautre coté, les facteurs humoraux (I'HLP, 'hyperadhésivité thrombocytaire)
et hémodynamiques peuvent influencer ou déterminer la dimension du thrombus
et sa vitesse de formation. Les thromboses répétées peuvent contribuer i I'accroisse-
ment couche sur couche d’un athérome induit antérieurement par le traumatisme
endothélial, PHLP et la prolifération museculaire lisse.

CONCLUSIONS

1) L'association fréquente de principaux facteurs humoraux de risque dans
I'apparition des complications vasculaires athéroscelérotiques, chez les sujets au-dessus
de GO ans, constitue un argument & Pappui de la conception actuelle concernant
les possibilités de I'évolution et de I'aggravation de ces lésions, jusqu’aux éges
avancés,

2) Sous aspect clinique et humoral, on remarque trois phénoménes:

a) L'aceroissement de la fréquence de I'HL et de PHLP chez les femmes agées,
par rapport aux hommes de méme age.

b) L’accroissement significatif de la thrombophilie (plasmatique, thrombo-
evtaire ou mixte) chez les hommes dgés & HLP, fait qui correspond a 'accroissemont
de I'incidence des accidents vasculaires chez ceux-ci, par rapport aux femmes de
méme dge.

¢) L'incidence ¢levée des facteurs thrombophiliques pour les eas & HLP
mixte (le type TIb).

3) Linterférence, le conditionnement réciproque et accumulation des effets
vasculaires des facteurs dyslipidémiques, thrombophiliques plaguettaires et éven-
tuellement hémodynamiques peuvent expliquer les phases évolutives, progressives
ou régressives des Iésions athérosclérotiques, chez les agés.

4) 1’établissement des facteurs humoraux de risque individuels s'impose,
comme objectif pratique, afin de déterminer le pronostic et d’améliorer I'efficacité
thérapeutique, dans I'athérosclérose des personnes agées.

Summary. The authors investigated on a sample of 155 elderly, aged 60—88, with dyslipidemia,
the correlative aspeets concerning the types of hy perllpoprutememm (HLP) and thrombophilia,
in relation to atherosclerosis incidence and progress in these patients.

A high incidence (57.909,) of the cases with thrombophilia was underlined in the elderly
with HLP (a phenomenon obvious especially in the 70-year-old elderly), as well as the significantly
inereased frequency of thrombophilic factors in the mixt TILP of the type IIb.
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The significant prevalence of females (77.9%) in the elderly sample with dyslipidemia
is in contrast with the significantly higher frequency of thrombophilia in men (71.479, as com-
pared to 53.809%, in women). This is in full agreement with the increase of vascular accidents
incidence in the male elderly.

Pointing out an increased incidence (75.10%) of clinically advanced atherosclerosis in
the studied sample, the research did not underline significant correlations between the type
of HLP on the one hand, and the incidence and the clinically predominant localisation of the
disease, on the other hand.

HLP and thrombophilia are discussed in terms of risk factors involved in the evolution
and complications of atheroselerotic lesions, with regard to advanced ages too.

BIBLIOGRAPIIIE

1, P. BERTHAUX, G. DENKBERG, Evolulion de l'athéroselérose chez les sujels dgés. Cerlaines
lésions sont-elles réversibles 2 In: Pragrés en Gérontologie par Frangois Bourliére,
Ed. Médicales Flammarion, Paris, 1969, p. 286—302.
2. 8. BERTELSEN, Problems concerning the definilion and grading of aorlic alherosclerosis,
Acta ’Fath. mierobiol. scand., 61, 1964, 249—260.
3. P. CONSTANTINIDES, I'mportance de Uendothélium et des plagueties sanguines dans la
pathogénie de Uathérosclérose, Triangle, 15, 2—3, 1976, 53—61.
4. G. A. GRESHAM, L'athérosclérose, ses causes el sa réversibilité potentielle, Triangle, 15, 2—3,
1976, 39—43.
o. R. ROSS, Rile dans Uathéroselérose, du traumatisme endothélial, de la prolifération musculaire
lisse el des facteurs plaguettaires. Triangle, 15, 2—3, 1976, 45—b1.
6. G. SCHLIERF, L'athérosclérose peut-elle régresser chez I'homme 2 Triangle, 15, 23, 1976,
71-—76.
7. Y. STEIN, 0. STEIN, Mobilisation du cholestérol de cellules isolées el en cullure de lissu,
Triangle, 15, 2—3, 1976, 63—70.
8. A. ASLAN, Symposium « Biothrophic Therapy in Geriatrics », Buearest, le 29 dée. 1970,
9. A. ASLAN, G. ENACHESCU, Modifieations du syndrome humioral chez les athéroscléreus
dgés, sous Uinfluence du traitement biotrophique a U Aslavital. Romanian J. Geront.
Geriatries, I, 1980, 73—81.
10. J. L, BEAUMONT, L. A, CARLSON, G, R. COOPER, Z. FEIFAR, D. S. FREDRICKSON,
T. STRASSE, Classification of hyperlipidemias and hyperlipoprotegnemias, Bull,
Wid Hilth Org., 43, 1970, 891.
11. D. M. SPAIN, V. A, BRADESS, Relationship of coronary thrombosis lo coronary atheroscle-
rosis and ischemic heart disease. Amer. J. Med. Sci., 240, 1960, 701—710.
12. P. EILERSEN, M. FABER, The human aorta. V1. The regression of atherosclerosis in pulimo-
nary tuberculosis. Arch. Path., 70, 1960, 117—121.
18. S. GLAGOV, D. A, ROWLEY, R. J. KOHUT, Atherosclerasis of human aorta and its coro-
nary and renal arleritis. Arch. Path., 72, 1961, 558—571.
14. G. F, FALCONER, C. W. M. ADAMS, Relalionship between nulritional slale and severity of
atheroselerosis. Guy’s Hosp. Rep., 114, 1965, 130—139.
16. R. W. W Erg?;‘ER' Atheroselerosis; Can il regress ? Proceedings of a Symposinm, Wiesbaden,
fd.
16. N. G. ARDLIE, R. L. KINLOUGH, C. J. SCHWARTZ, In vive thrombosis and platelel
aggregation in myocardial infarction. Brit. Med. J., 1, 1966, 888.
17. G. A. BOUVIER, P. ROSNER, S. BERTHAUD, J. RITSCHARD, J. R. SCHERRER,
E. HAUSER, Anomalies du comporiement plaquettaire lors d’infarcius du myocarde,
Cardiologia, 50, 1967, 232,
18, J. R, O’BRIEN, J. B. HEYWOOD, J. A. HEADY, The quantilalion of plalelel aggregation
induced by four compounds: a study in relation fo myocardial infarction. Thromb.
Diath. haemorrh., 16, 1966, 752.
19, K. BREDDIN, Ezperimental and clinical invesligations on the adhesion and aggregafion of
human platelets. Exp. Biol. Med., 3, 1968, 14.
20. R. C. HARTMANN, Tesls of platelet adhesiveness and their clinical significance, Semin,
Haemat., 4, 1968, 60.
21, J. R. HAMPTON, J. R. A. MITCHELL, A lransferable factor cousing abnormal plaielet
belaviour in vascular disease. Lancet, 2, 1966, 764,



1975, 9

16,

11 L'ATHEROSCLEROSE CHEZ LES PRRSONN©S iGEES 83

22. A. G. BECKETT, J. G. LEWIS, Mobilization and utilization of body fat as en aeliological
factor in ocelusive vascular disease in diabeles mellitus. Lancet, 2, 1960, 14

23. R. D. BUNAG, C. R. DOUGGLAS, 8. INAIL R. M. BERNE, Influcnce ofgzyrimido-pynimf-
dine derivative an deamination of adenosine by blood. Circulat. Res., 15, 1964, &3,

24. J. CORVILAIN, A. CHAMPENOIS, H. LOEB, M. ABRAMOV, Effect of fasting on level
of plasma wnon-esterified fatty acids in normal children, normal adults and obese
adulls. Lancet, 1, 1961, 534.

25. J. W. KERR, L. MAC AULAY, R. PIRRIE, Platelet aggregation by phospholipids and free
fatty acids. Lancet, 1, 1965, 1296.

26. R. FARBISZEWSKI, Z. SKYZYDLEWSKI, K. WOROWSKIL Tle effect of lipoprolein
fractions on adhesiveness and aggregation of blood platelefs. Thromb. Diath. hae-
morrh., 21, 1969, 89.

27. G. GAETANO, J. VERMYLEN, M. VERSTRAETE, L’inhibition de Uagrégation plaquel-
taire: donndes expérimentales el perspectives cliniques. Nouv. Rev. frang. Hémat.,
X1, 3, 1971, 339—3064.

28. R. M. HARDISTY, R. A. HUTON, Plalelet aggregation and the availability of platelel faclor 3.
Brit. J. Haematol., 12, 1966, 764,

29. J. E. FRENCH, In: Infernalional Review of Eaxperimenial Palhology. Eds. G. W. Richter,
M. A, Epstein, Academic Press, New York — London, 1966, p. 253,

30. T. D. STEVENSON, G. R. SCHRODT, L. M. REED, Coagulant })ropt’ﬂ'.ies of normal and
arlenusx?em!w aortas. Amer. J. Med. Sei., 241, 1961, G32—G36.

21. J. L. BEAUMONT, Les facteurs de risque ef la pathogénie de Uathérosclérose. Triangle, 14, 1,






ROMANIAN J. GERONT. GBRIATRICS, 1981, 2, 1, p. 85— 94

THE EFFECT OF GEROVITAL H, TREATMENT ON PLASMA
STEROIDS IN ELDERLY SUBJECTS ®
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=% DUniversililsfrauenklinik, Tibingen, F. R. of Germany

Summary. Gerovital H, (GH;) was administered to 24 healthy ambulatory volunteers aged
50 to 79 years in four repeated series of 12 intrumuseunlar injections according to the following
schedule: in the 1st and 2nd series, one ampoule daily with a ten-day interval between the first
and the second series; in the 3rd and 4th series, one ampoule three times a week for four weeks,
“with a two-month break between the 2nd, 8rd and 4th series. The most important hormonal
changes recorded after GH, treatment were: u) the first two series of intensive Gl treatment
induced an inerease in plasma cortisol (p < 0.001) followed after the 4th series, at approximately
seven months after the initiation of the treatment, by a fall of cortisol and 17-hydroxyprogeste-
rone levels; b) the post-treatment changes of plasma estrone levels in elderly women seem to
suggest a ‘‘moderating” effect of the GGH, treatment on estrone produetion; ¢) no significant
changes of plasma testosterone and DIT were noted in elderly men after the GH; treatment.
A second group investigated in the present study, consisting of 14 ambulatory, chronically
G Hy-treated subjects, presented normal values of eortisol, 17-OH-P, estrone and estradiol
after long-term GIL; treatinent.

Very few studies on the endoerine effects of Gerovital H, treatment are avail-
able [1, 2]. A number of authors have already drawn attention to the MAO-inhibi-
tion effect of Procaine (Gerovital Hy) [3, 4] with a consequent effect on catecholamine
levels [5]. This study reports the plasma steroid changes in 24 healthy ambulatory
volunteers, following an intensive Gerovital Hy (GH;) treatment, and in 14 ambula-
tory, chronically GHj-treated elderly subjeets.

SUBJECTS AND METHODS

The first group of elderly subjects consisted of twenty-four healthy ambulatory
volunteers (14 women and 10 men) aged 50 to 79 vears, treated in the Central Geria-
tric Policlinic of Bucharest.

The second group investigated consisted of 13 ambulatory, chronically GH,-
treated subjects (9 women and 4 men) aged 70 to 80 years.

Control subjects. Plasma steroid values in the second group were compared
with those found in 40 contrel subjects (22 women and 18 men) aged 50 to 70 years.

The control subjects and the elderly subjects treated with Gerovital H, were
carefully sclected from a large group, to exclude any history of major chronic disease
or major endocrine disease; an enlarged prostate was another reason for exelusion
from this study, as were patients on tranquillizers and antihypertensive therapy.

! With the expert technical assistance of Melania Busneanu and Mihaela Rotaru-Buda.
Reprint requests should be addressed to: Denise Drafta M.D., Institute of Endocrinology, 34,
Bd. Aviatorilor, R-71279-Bucharest, Romania.
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Gerovital. H, treatment was given to the first group of elderly subjeets in four
repeated series of 12 intramuscular injections according to the following schedule:
in the 1st and 2nd series one ampoule daily with a ten-day interval between the
1st and 2nd series: in the 3rd and 4th series, one ampoule was given three times a
week for four weeks with a two-month break between the 2nd, the 3rd and the
4th series (Fig. 1).

1st Series 2nd Series 3rd Series Lth Series
121.M. Injections 12 LM. injections 121M. Injections 121M.Injections
1 Ampoule | Break| 1 Ampoule i Break|  1Ampoule | Breck]  {Ampoule
Daily 100gys| Daily 2orths) 3Times a week Mot 3Times o week
' Y v v
Plasma taken Plasma taken Piasma taken Plasma taken
at0800and 2000 hrs at 0800 and 2000 hrs at0800and 2000 hrs at0B.00and 2000hrs

Fig. 1. — Schedule of the Gerovital H, treatment.

In the second group, a long-term Gerovital Hy treatment was given from
1952 to 1977 in oral and intramuscular administration, according to the schedules
of the National Institute of Gerontology and Geriatrics, Bucharest: series of 12
shots (3 per week), with a 4-month break between the series.

Plasma steroid delerminations. In the first group, cortisol, estrone (E;), estra-
diol (E,), 17-hydroxyprogesterone (17-OH-I’), progestcrone, testosterone and
dihydrotestosterone (DHT) were determined by RIA in duplicate, in plasma samples
obtained at 08.00 and 20.00 hrs, before the treatment and then after the 2nd (T,),
3rd (T,) and 4th (T,) series of Gerovital Hy (Fig. 1). In the second group, cortisol,
17-hydroxyprogesterone, estrone and estradiol were measured by RIA in duplicate,
in plasma samples obtained at 08.00 and 20.00 hrs, after a long-term Gerovital H,
treatment.

In all elderly subjects, blood was obtained in cooled heparinized tubes and
plasma was immediately separated by centrifugation at 4 ¢ and stored deep-frozen
until assayed. The plasma steroid methods used in this study have been recently

- summarized by us [6]. Cortisol was assayed by RIA using antiserum against corti-

sol-21-suceinyl-BSA (Cortisol [H]-RIA-PAK-NEN-F.R. of Germany). Estrone and
estradiol were separated on Sephadex LH-20 columns (Benzene-methanol, 85 : 15,
v/v) according to the methods of Castanier and Scholler [7] and Verdonek and
Vermeulen [8], and assayed by RIA using antiserum against estradiol-178-succinyl-
BSA (Estronefestradiol [*H]-RIA-PAK-NEN-F.R. of Germany). 17-hydroxypro-
gesterone and progesterone were separated on Sephadex LH-20 columns (Benzene-
methanol, 95 :5, v/v) and determined by RIA using for 17-OH-P antiserum
ROB M 86 against 11-desoxycortisol-21-monosuccinate-BSA from W. Butt, Bir-
mingham-England, and for progesterone, antiserum against progesterone-11-hemi-
succinate-BSA (Progesterone [*H]-RIA-KIT-CEA-France). Testosterone and dihy-
drotestosterone (DHT) were scparated on Sephadex LH-20 columns (isooctane:
benzene-methanel, 90:5:5, v:iv:v) and determined by RIA using antiserum against
testosterone-3-oxime-BSA (Testosterone [3H|-RIA-PAK-NEN-F.R. of Germany).
Student’s “'t” test was used for all statistical analyses.
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RESULTS

In the 1st group of subjects the intensive Gerovital Hy treatment, consisting
of the first two series of injections, induced 24 hours after the 2nd series (T,) a

BeforeGHs
freatment T Tz Ts
n=20 n=19 n=12 n=12
: p< 0.001
| p< 005 T
FreortSD| P 0001 :
ng.frm ;
1 Ol— T
1.0+ & N T
100{ \{ | = T I
‘ 50+ ; | T\‘I
Tig. 2. — The effect of GH, 201 i |
freatment on plasma cortisol copm1 | peoot ! p¢00D1 pe0o1
in elderly people. 0600 2000 cdoo 2000 ofoo 2000 odo0 2000
Percent difference {mean= SD)of cortisol taken at
0800and 2000hrs (0800 hrs=100%%)
-32.05+25 -18.6522849

-39.0222106 ‘-3232122.27

== 50

|
T 2l T d l ! ‘ —
08p0 2000 ' 0BOO 2000 ' 0800 2000' 0BDO 2000 !

Before GHs | | ;
treatment | T Tz Ts
n=13 i n=13 n=8 | n=9
p< 0.001 !
= NS
o [5 Wt
v pg/ml
2000 —— o o—* T -‘I
g L | l 4
€ 1000
& NS NS NS b Fig. 3. — The effect of GH,
3 0R0D 2000 0800 2000 ©B0O 2000 0800 2000 treatment on  plasma
= Percent difference (means SD)of 17-0H-P taken at 17-01-P lﬁler‘:ldeﬂ-‘ wo-
0800 and 20.00hrs (0800hrs = 100%) 2

1
-5.£2+3576 | +19.26£49.33

+1B45269.07 ‘ -3262241 62 [

| |
| 1
|

‘ -+50 ‘ [

| -100% /469%1 oo % k\\;riw-

‘ --50 | J‘
i | |

ofoo 0o o800 2000 | oboo 2000 | ofco 2000



88 DENISE DRAFTA et al. 4

significant increase of morning and evening cortisol values (p < 0.001), fellowed,
after the 4th series (T,), by a fall of cortisol (Fig. 2) and 17-OH-P levels (Figs 3
and 4). The percent differences of cortisol values in plasma samples taken at 08.00
and 20.00 hrs (—32.069,) were reduced by intensive Gerovital Hy treatment (T, =
= —18.650%,) and reached their basal values after the 3rd (T,) and 4th series (Ty),

1 1
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In the elderly GHj-treated women, the basal estrone values presented a
wide-range variation and were not changed by Gerovital H, treatment (Fig. 5);
if we consider separately the “*high basal” and “low basal” levels as compared
with normal postmenopausal mean (61.78 4 26.94 pg/ml) [6], significant changes
of plasma estrone were noted after GH, treatment, i.e. the “‘high basal” estrone
levels (130.32 4 38.77 pg/ml) responded by a decrease (T;= 32.08 4 30 pg/ml)
and conversely, the ““low basal” estrone levels (34.21 + 17.27 pg/ml) by an increase
(T3 = 82.08 + 37.88 pg/ml) (Figs 6, 7 and 8). In the elderly women, plasma estradiol
presented no significant changes after the Gerovital H, treatment (Flg 9).

In the elderly men, the GH, treatment induced no significant change in the
mean testosterone and djhydmtestosterone blood levels (Figs 10 and 11).
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The significant inerease in plasma progesterone noted in elderly people after
the 3rd Gerovital Hy series (T,) must be viewed with caution as we were not able
to determine the progesterone level later, after the 4th series (T,) (Fig. 12).
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‘ In the second group investigated in the present study, including chronically
GHj-treated elderly subjects, the plasma levels of cortisol, 17-OH-P, estrone
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and cstradiol were within normal limits after long-term GH; administration, as
compared with their age-matched controls (Figs 13, 14 and 15).

DISCUSSION

The most important change in plasma steroid levels associated with Gerovital
H, therapy, was noticed after intensive administration of this drug, consisting
uf the first two series of 12 intramuscunlar injections, 1 ampoule daily, namely tile
inerease of morning and evening cortisol values with a reduced percent difference
between them, These findings demonstrate a significant stimulation of the adrenal
cortex by the GHj treatment with a reduced diurnal variation, suggesting a complex
neuro-hormonal feedback mechanism mediated by GHy induced MAO inhibition
in the hypothalamus. Previous studies [3, 4] demonstrated a weak, reversible and
fully competitive inhibition of MAO (monoamine oxidase) ]}l’(}(fll(’i‘[l by Gerovital
Ha. A series of studies [9] suggest that the aging proeesses may significantly affect
monoamine mechanisms and may be a factor predisposing to the development of
disorders of the central nervous system homeostasis. The favourable action of Gero-
vital H; on the aging process may be explained by its MAO inhibition effect (increase
in the nearotransmitters content).

Our present data demonstrate that stimulation of the adrenal function by the
intensive Gerovital Hy treatment, was followed approximately seven months after
the initiation of therapy by diminished adrenal activity. Mention should be made
that Gordon et al. [1, 2] reported deercased urinary levels of 17-ketosteroids after a
six-month Gerovital Hy treatment (EP = European Procaine), administered also
by repeated eyeles, but aecording to a different procedure.

The beneficial effects of Gerovital H, treatment on patients suffering from
collagen disease and other forms of arthritis [10] might be also due to the inereased
amounts of cortisol induced by this treatment.

The effcet of Gerovital Hy treatment on plasma estrone level suggests a “‘mode-
rating” cffeet of the treatment on the estrone production which may also be mediated
by the hypothalamic control of adrenal androgens seeretion as precursors in extra-
gonadal conversion to estrone [11] or dlrvviiv by interfering with the efficiency
of this conversion. The rate of this conversion is m.u]:.cdl\ 1Itvrml by obesity, liver
disease and hyperthyroidism. In our present study we did not find in the clderly
treated women any correlation between high estrone levels and the excess of adi-
pose tissue.

In eonclusion, the plasma steroid profile revealed a significant stimulation
of the adrenal cortex as a result of 2 series of i.m. daily shots, with a 10-day break
between the series. After 2 more series (3 shots per week) with a 2-month break
between the series, the adrenal aetivity decreased. The post-treatment changes
noted in plasma estrone of the elderly women suggest a “‘moderating” effect of the
(+Hg treatment on the estrone production.

These results obviously deserve further exploration to determine the nature
and extent of Gerovital H, effects.

Résamé. 24 volontaires sains du point de vue clinique et avant I'ige de 50—79 ans ont fait un
traitement ambulatoire au Gérovital H,, qui a consisté en 4 séries, i raison de 12 injections i.m.
conformément au sehéma suivant: pendant Ia premiére et la denxiéme série une ampoule chaque
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jour, avec une pause de 10 jours entre les séries; pendant la troisiéme et la quatriéme série une
ampoule 3 fois par semaine pendant 4 semaines, avec une pause de 2 mois entre les 2 séries.
Les plus importantes modifications hormonales enregistrées i la snite du traitement au Gérovital
H; ont été les suivantes: a) les 2 premiéres séries de traitement intensif ont provequé une aug-
mentation du cortisole plasmatique (p< 0,001) suivie aprés la 4¢ série (7 mois approximative-
ment aprés le début du traitement) par une diminution du cortisol et de la 17-hydroxyprogesté-
rone; b) chez les femmes dgées, la modification du nivean de I'estrone plasmatique aprés le
traitement semble suggérer un effet « modérateur » du traitement au Gérovital Hy sur la pro-
duction de I'estrone; c) on n'a observé aucune modification significative de la testostérone et
de la. DHT chez les hommes dgés traités au Gérovital Hy; d) un 2¢ groupe étudié a inelus 14
sujets soumis & un traitement ambulatoire de longue durée au Gérovital Hy; aprés ce traitement
les sujets ont présenté des valeurs normales du cortisol, de la 17-0OH-P, de I'estrone et de Pestra-
diol.
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ANTIDEPRESSIVE EFFECTS OF GEROVITAL H; PROPHYLACTIC
TREATMENT

I. CERNEA, VICTORIA NEGOESCU-BODOR

The National Institute of Gerontology and Gerialrics
Bucharesi, Romania

Summary. The present study investigated the antidepressive effects of a long-term (3 years)
treatment with Gerovital H, on a lot of 50 subjeets, aged 45 to 60, emploved in a heavy industry
unit, This lot, submitted to a prophylactic treatment with Gerovital Hy scored lower statistically
significant values with the Zung Self-Rating Depression Scale and Woodworth Inventory, as
compared to a control sample of the same size and profession. The study pointed out that the
antidepressive action of the treatment did not involve only somatic symptoms, but also cognitive
and affective ones, demonstrating the complex antidepressive action of Gerovital Hy. Knowing
the role played by age in the etiology of depression, we eould observe its influence on the depres-
sive states of treated and untreated subjects. Although it proved to be an independent variable,
that accounted for a part of the variance, the treatment also bronght about significant changes
in the results obtained in the treated subjects.

1. Of the multiple disturbances that accompany aging, depression is one
of the most intense and tends to increase with age [1]. As reported in literature,
depression is the most common emotional disorder or the most common psychiatrie
svmptom found in the elderly [2]. The depressive state can be often identified
after two basal behaviours: lack of interpersonal communication and of interest
in the surrounding environment. Unlike the yvoung, the clderly often find means of
concealing their depression using a variety of mechanisms: they often deny depres-
sion states and express their depressive symptoms by somatic and hypochondriac
manifestations. Henee, the difficulty in diagnosing and promptly treating the
depression.

1.1. The biological factors play an important role in the etiology of depres-
sion in the aged. Of them, mention should be made of the inereased monoamine
oxidase activity in plasma and rhombeneephalon platelets, REM sleep deprivation
and hormonal changes induced by the deereased responsiveness of the pituitary
gland and hypothalamus ; the conjugated action of these factors results in inereased
vulnerability to stress [3]. In spite of this, the idea that depression is only deter-
mined by biological, physiological or genetie factors is obsolete. It is unanimously
admitted that psychological or environmental factors play an important role in
the etiology of depression. Depression is often the result of self-esteem progressive
diminution. This phenomenon is due to certain circumstances such as the gradual
loss of friends and family, a decrease in memory and other intellectual abilities, the
absence of socio-professional status. In close relation with self-esteem loss is the
feeling of being neglected, followed by a sense of uselessness. All these eircumstances
are usually associated with physical illness. In short, in a life period when stress
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becomes hard to tolerate the elderly are subjected to several changes in their internal
and external environment and must cope with multiple and progressive losses. The
role of culture is decisive in overcoming critical situations and finding alternative
adjusting behaviours. Yet, it scems that eulture is a variable which does not affect
depression’s symptomatology. but contributes to overcoming the stress that pro-
duces depression.

1.2. Depression is defined operationally by the following features: a) Disor-
ders in the state of mind characterized by acute feelings of discouragement. sadness,
tears; b) Physiological symptoms that include daily variations, sleep disturbances,
loss of appetite, of libido, and of weight, constipation, tachycardia and inexplicable
fatigue ; ¢) Psychomotor disturbances, cither of delay or of excitement; d) Mental
disorders ineluding confusion, despair, hesitation, irritability, dissatisfaction,
self-depreciation, a feeling of emptiness, suicide thoughts [4].

Although most of the studies based on the inventory of depressive symptoms
in populations of different age conclnde that depressive symptomatology is more
obvious in subjects aged over 65 [5], other authors such as Nielsen [6], Sorensen and
stromgren [7] find that the highest rate of depression oceurs between 25 and 65
vears of age. Gurland [8] maintains that this situation is explained by the fact
that the aged display temporary yet recurrent depressive states, which are difficult
to diagnose as such, whereas Zemore and Fames [9] consider that a more plausible
hypothesis of the differens opinions in literature is that any control inventory
on depression includes various symptoms of somatic diseases. In a comparative
study on the aged and voung adults, these authors found that the two groups differ
only as far as the somatic symptoms of depression are concerned (the aged present
more numerous somatic symptoms) and do not vary as regards cognitive and affect-
ive ones, which leads to the eonclusion that somatie symptoms might be rather
explained by normal psychological changes accompanying aging than by a higher
depresgion rate among the aged. Somatic symptoms might be indicators of depres-
sion only for the young adults, whereas for the aged they might represent a worse
health condition. Other authors consider somatic symptoms as being part of the
clinical picture of depression, even when they oceur in isolation (with no obvious
psyvehical phenomena, as in hidden depressions) [10].

1.3. Starting from these contradictory data we were interested in the study
of depression in subjects aged 45 to 60, employed in a heavy industry unit, of which
some were submitted to a prophylactic treatment with Gerovital Hy. The prophy-
lactie treatment with Gerovital Hy was included in a larger action of aging prophy-
laxis initiated by the National Institute of Gerontology and Geriatrics on a national
scale by creating some gerontological points in the big industrial units of
Romania.

The antidepressive effects of Gerovital H; were pointed out by Prof. Dr. Ana
Aslan in a paper entitled **A New Method for the Prophylaxis and Treatment of
Aging with Novocain; Eutrophic and Rejuvenating Effects”, that pointed out
the positive results obtained at the Institute of Geriatries in Bucharest between
1951 and 1954 [11, 12, 13].

Worth mentioning are Zung and Wang's studies [14] on the antidepressive
effects of Gerovital in comparison with those of Imipramin and Placebo. Although
both the Gerovital Hy group and the Imipramin group displayed ameliorations,
only the Gerovital Hy group recorded statistically significant differences in the
global elinical evaluation of depression prior to and after treatment. Also, only
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in the Gerovital Hy group was a significant difference obtained between the anxiety
self-rating scores before and after treatment. Several studies based on the global
clinical method and various depression seales (Zung, Hamilton, Beck), reported
the positive effects of Gerovital I in the treatment of depression in the elderly
population.

The pharmacological basis of the Gerovital H, antidepressive action by its
influence on the level of cerebral monoamines was also elucidated.

Our study aimed at finding out whether Gerovital Hy action involves both
the somatie and the cognitive and affective symptoms of depression, or whether
the seores of self-rating depression scales obtained in the treated lots are lower
due to the fact that the treatment reduces only the somatic symptomatology of
depression.

2. MATERIAL AND METHOD

2.1. Subjects. The research was conducted on a lot of 50 skilled workers aged
45 to 60, employed in a heavy industry unit, subjected to a three-year prophylactic
treatment with Gerovital Hy, and on a control group, similar in point of education,
size and work facilities. All the subjects displayed a relatively homogeneous educatio-
nal and cultural level. The mean age of the treated lot was 52.44 (standard devia-
tion 3.53), and of the control lot 52.30 (standard deviation 4.05).

2.2, Experimental procedure. All the subjects were applied:

a) Zung Seli-Rating Depression Scale (1974). As deseribed by its author
himself, this method was created starting from the elinical diagnosis eriteria most
often used to characterize depressive diseases, that isa permanent state of depression
accompanied by concomitant physiological and psychological disturbances [15].

b) The Woodworth Inventory for the discovery of the pathological tendencies
concerning affectivity, emotional instability, schizoid, paranoid, and antisocial
tendencies, cte.

¢) An original inventory that investigates self-perception of psychical and
physical health state and the seli-image related to aging.

3. RESULTS AND DISCUSSION

3.1. Comparing the compound scores obtained by Zung Self-Rating Depres-
sion Scale we found that the treated lot registered a lower mean of depression
seores (X, = 48) in comparison with that of the control lot (X, = 55.3) for a signifi-
cance threshold of p < .01 (Table 1).

Table 1
Mean of seores obtained with the Zung Self-Rating Depression Seale (N = 100)
2= S R p
Treated lot | 48 11.9 |
i 2.64 <.01

Untreated lot | 55.3 15.4
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On peut considérer cette date ecomme le moment qui marque le début de la
période scientifique de la gérontologie, dans notre pays.

T est vrai que Marinescu a abordé le probleme de 'imvelution neuronale
dans un autre travail publié en 1899 dans le n° 20 de la « Revue Neurologique »:
Etudes sur Uévolution et Uinvelution de la cellule nerveuse. Mais le probleme n’a pas
été traité d'un point de vue gérontologique.

Les idées comprises dans ces travaux ont été reprises et développées dans un
article intitulé Ktudes sur le mécanisme de la sénilité publié le 30 décembre 1904
dans le n° 24 de la « Revue Générale des Sciences pures et appliquées ».

Les données de cet article sont fondées sur des observations mieroscopiques des
préparations de tissu nerveux, colorées par la méthode Nissl ou imprégnées & Par-
gent par la méthode Cajal.

I’objectif poursuivi a été de déchiffrer les altérations morphologiques des
neurones et des réactions névralgiques qui se produisent lors de la sénescence. Afin
de les comprendre, il a comparé les aspects de la sénescence du tissu nerveux aux
aspects histopathologiques du méme fissu, provoqués par des intoxications (a la
toxine botulinique), infections virales (la rage) apres les néeroses (dues aux micro-
embolies avec poudre de licopodium), aprés Phypertermic, I’hypoxie, ete. Anjourd’hui
méme, 80 ans apres, les deseriptions de Marinescu ont une précision impressionnante
et ses interprétations ont une élégance remarquable. On lit avee émotion les feuilles
jaunies de la revue et on constate que les données exposées sont encore valables.

Ainsi Marineseu déerit dans le tissu nerveux vieilli: la diminution en volume
des neurones, la diminution de la substance chromatophile de Nissl, les altérations
de la membrane nucléaire, la division et la disparition du nueléole.

Trés importante est son analyse sur la séneseence de Pappareil neurofibrilaire.
Certaines neurofibrilles se maintiennent normales, d’autres se dissipent et dispa-
raissent, enfin  d’autres s’hypertrophient et acquiérent une couleur intense par
le nitrate d’argent. Plus tard Marinescu d’occupera du destin morphologique des
neurofibrilles dans les cas de vieillissement pathologique (par exemple: les démences
abiotrophiques, préséniles et séniles).

Des ses premiers travaux, Marinescu a observé dans les neurones sénescents
un processus d’accumulation croissante d’un pigment jaune (la future lipofuscine)
et il a deviné 'importance de ce stockage intracytoplasmatique.

Marineseu a déerit aussi les remaniements névrogliques. Il a insisté surtout
sur 'agglomération des cellules névrogliques autour des neurones pendant le pro-
cessus de dégénerescence sénile.

Le fait essentiel est q2'il explique cette « satellitose » comme un phénomene
secondaire de I'abiotrophie neuronale, tout en combattant les hypotheses existantes
a I'époque respective, conformément auxquelles le phénomene initial du vieillisse-
ment nerveux serait une agressivité croissante et anormale de la névroglie contre
les neurones. Il prend une attitude ferme vis-a-vis de Metchnikoff qui avait soutenu
que la sénescence au niveau du systéme nerveux est déterminée par une phagocytose
progressive des neurones par les macrophages (névroglie). Le rejet de I'hypothise
de la neuronophagie est complété par Marinescu par une antre hypothise concer-
nant les causes des réactions gliales de la sénescence. Celles-ci seraient provoquées
par des modifications chimiques suscitées par la dégénérescence neuronale.

Il aceepte — avee certaines réserves — I'idée de Weigert concernant la prolifé-
ration de la névroglic considérée comme un processus compensatoire, qui équilibre
le phénombne de la disparition sénile des neurones. Il faut mentionner que Marinesen
a ¢té parmi les premiers & signaler le phénomdne de « dépopulation » neuronale.
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considéré aujourd’hui ecomme la earactéristique morphologione primordiale de la
sénescence névraxiale. Partant de cette « dépopulation» il explique la neurono-
phagie, & savoir: «les macrophages nettoient le terrain occupé par les cadavres des
cellules et des fibres nerveuses ».

De l'analyse micromorphologique du vieillissement du systéme nerveux,
Marinescu conclut que ce vieillissement est le résultat du processus de dégradation
produit dans I'intimité de la cellule nerveuse. Il est possible surtout grice an carac-
tére postmitotique des neurones, qui ont toujours I'dge de Iorganisme auquel ils
appartiennent.

Les idées présentées ci-dessus ont été reprises sous une forme définitive dans
Pune des plus importantes monographies coneernant la morphologie du systéme
nerveux: La cellule nerveuse parue en 1909 a Paris, olt Marinescu consacre i la sénes-
cence neuronale un chapitre entier.

Intrigué par les aspcets morphologiques de la sénescence neuronale et con-
vainen du fait que les éléments qui la déterminent doivent étre recherchés & un
niveau goug-cellulaire, le savant roumain a étndié ce probleme gu’il 'est effored
d lmppruinmhr et de comprendre dans le contexte du niveau n,(hmqm- ot théorique
des sciences & Pépogue respeetive. Quoique la biologic moléculaire ne fiit pas encore
bien précisée, Marinesen avait considéré le processus de sénescence comme un phéno-
mene physique et ehimique. Etant donné qu’a cette époque la biologie cellulaire
était dominée par les résultats des recherches concernant les solutions colloidales,
Marineseu a formulé I'hypothese remarquable selon laguelle le substratum de la
séneseence est une altération an niveau de la structure colloidale du protoplasme.

Dans une série d’études publiés en 1912, le prof. Marinescu, en utilisant surtout
Pultramicroscopie, étudie la strueture colloidale des neurones. En extrapolant dans
le domaine de la biologie les recherches de Bechold qui avait demontré que les solu-
tions eolloidales se modifient par rapport au temps, il énonce hypothese colloidale
de la <fiescence, & savoir: « Nous croyons pouvoir soutenir qu'une théorie de la
séneseence qui prend en considération surtout les modifications colloidales qul se
produisent dans toutes les cellules et spécialement dans les cellules du systéme
nerveux par rappert a I'dge correspond aux faits établis par nos recherches. ainsi
qu'aux données exactes de la ehimie colloidale en général ». Ce point de vue repré-
sente un pas déeisif en avant, car il situe le probleme de la sénescence et de la mort
dans la sphere des phénoménes physiques et chimiques.

Avant eomme point de départ les altérations colloidales, Marinescu explique
U'involution des neurofibrilles sénescentes s’appuyant sur les altérations des col-
loides. 11 analyse dans ce sens les modifications déerites par Abzheimer dans les
démences séniles ainsi que la formation des corpuscules argentofiles.

En outre, dans un article parn dans « [’encéphale » en 1912, il considere que
la formation des plagques séniles est aussi expression d'une dégradation colloidale
de P'appareil neuro-fibrillaire. En 1924, il soutient d'une maniere catégorique, &
la suite de ses propres investigations, que la dégénérescenee neuronale du type
Abzheimer ainsi que les plaques séniles se retronvent non seulement dans le cas
de la sénescence pathologique mais aussi dans celle normale (ortogere). De cette
maniere il a contribué essentiellement an perfectionnement du tablean histologique
de la sénescence névraxiale normale.

Iin exposant en 1924 le « mécanisme chimieo-colloidal de la sénilité » Marinescu,
se basant exclusivement sur la mieroscopie optique, a une extraordinaire intnition.
En effet, beaucoup avant la découverte des nueléoprotéines, du code et de la pro-
grammation génétique, il considere les altérations colloidales du novau comme
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étant essentielles pour le vieillissement. Du contenu nucléaire « dépend I'évolution
de la cellule vers le rajeunissement ou la division, mais aussi vers la sénescence
et la mort; en lui, en son constitution chimique, sont inscrites les prédispositions
destinées & prédire I'édifice cellulaire, un nouvel essor ou une décrépitude inévi-
table». Nous voyons done que la vision gérontologique de Marinescu préfigure les
conceptions modernes informationnelles a I'égard de la sénescence.

Les modifications des solutions colloidales ne sont pas présentées comme
P'unique facteur de la sénescence. C'est pourquoi Marinescu affirme que « la déshy-
dratation progressive, la perte des charges électriques, la désintégration des lipo-
protéines, les combustions incompletes, la modification irréversible des substances
colloides qui font partie de la structure du protoplasme et du noyau, ainsi que le
manque de réintégration ou de synthtse chimique qui raméne I'équilibre exactement
a Pétat antérieur sont les phénomenes principaux qui se produisent dans toute
cellule et sourtout dans la cellule nerveuse et qui catactérisent la sénilité ».

Ainsi qu’on peut voir, le pmf dr. Marinescu déerit clairement le Processus
un phénoméne trés complexe de rem: aniements

du vieillissement eellulair trés compl
biophysique et biochimiques.

Puissamment influencé « par une réflexion profonde de Cl. Bernard », Marinescu
a été attiré par l'activité enzymatique endocellulaire. En ufilisant des méthodes
micro-histochimiques, il a spécialement étudié les systémes oxydoréducteurs des
neurones, en isolant un sous-systeme catalytique fondé sur le fer et pent-étre le man-
gandse) et un sous-systéme enzymatique constitué d’oxydases, sous-systéme relevé
par la synthise du blen d'indophénacle.

Dans deux articles, 'un publié en 1922 dans le volume dédié & 8. R. Cajal
et Pautre publié en 1924 dans les Annales d’Anatomie pathologique de Paris, Mari-
neseu réunit les résultats de ses observations concernant les oxydases des neurones
normaux et pathologiques. Dans ces ouvrages, entre autres, il souligne la diminu-
tion progressive des oxydases avec I'ige et admet que la réduction des oxydases du
cytoplasme neuronal est parallele & Faccumulation de pigment jaune (lipofuscine).

Il suit ce phénomeéne dans le matériel nécropsique mais aussi dans les cultures
de tissus (effectuées par la méthode Burrow-Carrel). Marinescu insiste sur le fait que
«la diminution graduelle de la quantité d’oxydases et 'apparition des graisses,
comme un signe spéeifique de la sénescence, se rencontrent dans tous les organes ».

Dans un article publié avee State Driiginescu en 1923 dans la « Revue Neurolo-
gique », il analyse la distribution du fer dans certaines structures névraxiales (globus
pallidus, locus niger, le noyau rouge, le noyau denté). De Panalyse des données
obtenues par la réaction an sulfure d’ammonium de Guizzeti et celle au bleu de
Turnbull, les auteurs concluent que: «les processus pathologiques et la sénilité
modifient d'une manitre considérable autant la quantité de fer des centres mention-
nés en angmentant, que la forme sous laquelle 1l se présente »

Il résulte done que, des le premier quart de ce siecle le prof. Gh. Marinescu,
en utilisant uniquement la microscopie a pu préciser qu'a la base du processus de
vieillissement se trouvent des phénomenes biot-himiqut-s tres fins, an nivean desquels
les enzymes et les oligoéléments ont un rile tres important.

Ses recherches ont porté a la coneeption que le vieillissement et la mort sont
des phénomenes naturels inévitables. Selon son opinion, ils sont des caractéristiques
de la matieére vivante et font _[Jdl'tiB — on dirait aujourd’hui — du programme obliga-
toire de Pexistence de tout étre vivant.

« La substance vivante s’édifie et s’écroule sans eesse en passant de I'état de
matitre ordinaire & la « dignité» de matiere spéeialisée au plus haut degré, pour
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décheir finalement & I'état de mélange d’éléments étrangers », écrivait Marinescu
en 1924 dans un chapitre suggestivement intitulé: « La sénescence et la mort sont
des phénomenes naturels et nécessaires », faisant partie du travail Le probléme de
la sénescence et de la morl naturelle. Cette conception reflete la position matérialiste
qui a été adaptée d’'une maniére conséquente par le grand savant dans tous ses
travaux. Le passage cité a un évident caractére héraclitéen et permet de dégager
la manitre dialectique selon laquelle il considérait les problemes de la vie, de la
sénescence et de la mort. Dans le mémoire La sénescence et le rajeunissement, publié
par PAcadémie Roumaine en 1929, il cite comme suppert philosophique de son
point de vue Héraclite et Marc Auréle.

Il est intéressant que Marinescu, dans les eonclusions de sa monographie Le
probléme de la sénescence et de la mort naturelle de 1924, inspirée par 'ouvrage de
B. Brunhes La dégradation de I'énergie publié & Paris en 1908, explique les processus
du vieillissement et de la mort en utilisant le concept d’entropie. Il est vrai qu’il
n’utilise pas ce terme, mais le texte porte sans ambiguité sur la ITe loi de la thermo-
dynamique. « La sénescence et la mort correspondent & la dégradation de 'éncrgie
vitale qui est fatale parce que la maniere des étres vivants est soumise & une loi
générale qui gonverne I'énergie cosmique. C’est une grande et profonde loi naturelle,
qui nous permet d’affirmer que le monde matériel s’use et que ses phénombtnes
deviennent de plus en plus moins caractéristiques ». Dans un langage plus spéeialisé,
la_conelusion finale de Marinescu est que la sénescence et la mort sont des phéno-
menes naturels dis a la loi de I'accroissement continn de U'entropie dans les sys-
témes matériels.

Cette idée apparait plus clairement dans une autre phrase (1928): « Nous
avons constaté par nos recherches d’histochimie une uniformisation d’une maniere
fatale de la tension de différentes énergies. Ce qui amene la sénescence et la mort ».

Cette conception lui impose une attitude trés ferme concernant 'irréversihilité
du processus de vicillissement. « Le vieillissement de méme que la mort sont des
phénomenes naturels et nécessaires; les hypotheses des auteurs qui considérent
le phénomene de la sénilité un accident qui peut étre remédié sont en désaccord
avee une loi universelle qui gouverne la matidre entidre ». « A I'état actuel de nos
connaissances — le rajeunissement — par n'importe quelle méthode — est une
chimgre ear par malheur, on ne peut pas s’opposer & I'évolution, qui suit son déroule-
ment fatal ».

Tenant compte des données acquises et de la structure conceptuelle a laquelle
il était arrivé, Marinescu a abordé critiquement les autres théories contemporaines
concernant la sénescence.

C’est ainsi qu’il a combattu avee énergie la théorie phagocytaire et celle de
Pautointoxication intestinale de Metchnikoff et ses conclusions pragmatiques
(I'utilisation sourtout du sérum cytotoxique, du sérum antileucocytaire et Iextir-
pation du gros intestin). Il a pourtant exprimé sa profonde admiration pour 'oeuvre
de Metchnikoff autant dans ses articles polémiques que dans la néerologic faite
a ’Académic Roumaine.

De méme, il s’est élevé contre les conceptions de Weissman qui attribuait la
sénescence ef la mort uniquement & la programmation génétique. Dans la eritique
qu’il fait, on rencontre de nouveau la vision dialectique de Marinescu. Il congidore
Weissman trop exclusif et propose un modele plus élastique ot le programme géné-
tique est modulé par les facteurs du milien.

Il considere incompléte la conception de Parhon et Goldstein qui avaient
soutenu en 1919 que la séneseence est due a une distrophie progressive du systime
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endocrinien. Il invogque comme contre-argument le fait que les plantes (qu’on croyait
a P'époque respective comme dépourvues d’hormones) vieillissent aussi, quoiqu’elles
waient pas de glandes & séerétion interne.

11 accepte l'existence des dégradations morphologiques et hystochimiques
produites avee I'dge dans les glandes endoerines, mais il refuse d’admettre que le
«primum movens » de la sénescence se trouve dans ces glandes.

De méme, il attire Pattention que si 'on admet la théorie de la distrophie
glandulaire, la sénescence «devient une maladie, par conséquent, en principe,
susceptible de guérison ». Avee son intransigeance caractéristique il ajoute: ¢ Per-
sonne n'a guéri de vieillesse jusqu’d aujourd’hui ».

Aussi combat-il toutes les tentatives de rajeunissement par voie hormonale
comme: les injections d’extraits testiculaires (proposées par Brown-Séquard), la
lignture et le sectionnement du canal déférent (pratiqué par Steinach), la greffe testi-
culaire (soutenue par Voronoff), 'injection de sang jeune (soutenue par Javorski), ete.

Mais le pessimisme gérontologique de Marineseu n'est pas quand méme absolu.

Il ne nie pas totalement la possibilité de pouvoir influencer la sénescence.
Dies 1904, il éerivait: « il n’est pas possible de rajennir I'étre humain, et d’antant
plus de 'empécher de mourir, la possibilité de prolonger dans certaines conditions,
une vie inévitablement passagére ne dépasse pas les pouvoirs humains » II admet
méme que certains moyens de rajeunissement proposés ne sont pas depourvus d’effets.

Ainsi dans une conférence, Marinescu a soutenu la possibilité d'une chimio-
thérapie du vieillissement. « Le vieillissement est dit & I'absence de synthéses chi-
miques au niveau des cellules nerveuses . . . ("est pourquoi nous avons recommandé
de stimuler la synthese chimique avec des substances dynamogbnes». On peut
done dire que Marineseu a entrevu les traitements eufrophiques du vicillissement.

Il considére aussi que les traitements appliqués peuvent empécher I'accé-
lération du vieillissement due & certaines maladies, peuvent retarder la mort et
peuvent ainsi prolonger la vie.

En méme temps Marineseu a posé le probleme de la prophylaxie gérontologique:
« L’alimentation, la maniere de vivre, le logement ainsi que d’auntres facteurs ont
une grande influence sur la longévité ». « La sobriété dans la vie quotidienne, la
discipline du- travail intellectuel, la maitrise des passions peuvent représenter les
meilleures garanties pour une vie longue et heurense ». Lorsqu'il veut donner une
recette contre le vieillissement il cite Chevrenl: « Modération en tout ».

Le prof. Gh. Marinescu a abordé clairement le role de la gérontologie sociale.
Dés 1924 il a affirmé que: ¢ les mesures d’hygieéne et de prophylaxie individuelle et
sociale . .. ont donné des résultats incontestables dans le prolongement moyen
de la vie». Apres avoir rappelé le role des factenrs sociaux, des professions et des
tranmatismes psychiques liés & certaines formes d’activité, il conclut: « Je ne doute
pus qu'avec les progres de la médecine sociale, unis & ceux d'une saine éducation
morale . .. les miseres de la vieillesse ne seront plus si accablantes ». On voit done
que Marinesen a eu I'intuition du rdle des mesures médicales d’ordre social et de
I'éducation des masses.

Ainsi gu’on peut le voir, il ¥ a plus d’un demi-siecle depnis que le prof. Gh. Ma-
rinescu a tracé les grandes lignes du développement de la gérontologie. Il a relevé
le role de la recherche fondamentale hiologique, biochimique et biophysique; de la
médecine prophylactique ef curative ainsi que de la gérontologie sociale.

Son point de vue gérontologique s’appuie sur des recherches personnelles
minuticuses, sur une conception matérialiste et dialectique des phénoménes de la vie
et reflete un optimisme réaliste tres réservé mais imprégné d'un profond humanisme.
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BOOK REVIEWS

PHARMACOLOGICATL INTERVENTION IN THE AGING PROCESS. Edited by Jay
Roberts, Richard C. Adelman and Vincent J. Cristofalo, Plenum Press, New York —
London, 1978, 348 pp.

The interrelationships between gerontology and pharmaeology became ever more impor-
tant for most of the specialists dealing with these fields. On the one hand, a better knowledge
of the pharmacelogieal agents, their metabolic aetion and the new experimental procedures
contribute to a hetter understanding of the aging process, and on the other hand, the rapid
progress recorded by geriatric and gerontologic researches promotes the knowledge and applica-
tion on a larger seale of the new agents in the geriatrie therapy as well as the explanation of
the effects induced by the aging process on the action of the pharmaceutic substances.

Taking into account both the fundamental researches and clinical application, Pharmaco-
lagical n.-f.ormuhnu in the aging process examines the gc]wm] action ways of the pharmacological
a”entb and their dppheatlon in the geriatric clinic, proving scientifically the 1mporhmb pote]l-
nallhe:. of interaction and interference with the r]en'enel afive processes promoting and aceom-
panying aging.

lixamining the most important present data, the authors also postulate future possible
investigations and experimenial models eoncerning this question.

The book also presents the main reasons that account for the prescription of drug therapy
in the elderly.

Th. Tonescu
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Vitamin, eutrophic factor and regenerator used in the treatment
of aging phenomena and other trophic disorders.

VIALS AND SUGAR-COATED TABLETS

Indications:

— curative and prophylactic treatment of aging phenomena;

— treatment of trophic disorders;

— physical and psychic asthenia, depression, anxiety;

— neuritis, neuralgia;

— Parkinson’s disease;

— degenerative rheumatism (spondylosis, arthrosis), rheumatoid
po%yarthritis, osteoporosis;

— dystrophies of the skin, nails and hair; neurodermitis; eczemas,
alopecia, sclerodermia, psoriasis, vitiligo;

— vascular spasms;

— arteritis;

— bronchial asthma;

— gastric or duodenal ulcer

Supply:
— Boxes of 6, 12 and 25 vials of 5 ml

— Boxes of 100 wvials of 5 ml .
— Bottles of 25 sugar-coated tablets or capsules

Sole exporter: ICE “CHIMIMPORTEXPORT”

POB 525, Blvd Republicii 10, Bucharest, Romania, Telephone No.
16.06.36, Telex: 11184; 11697
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Gerovital H3 hair lotion

For the care, regeneration and
prevention of hair loss.

Indications: seborrhea, dandruff,
pruritus, alopecia(baldness, partial hair loss),
canities (white hair).

Sole exporter: ICE “"CHIMIMPORTEXPORT"
POB 525, Blvd. Republicii 10,

Bucharest, Romania

Telephone No. 16.06.36. Telex: 11184; 11697
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Ensures maintenance and nutrltlon of dry
skin, normalizes the complexion, diminishes senile
spots and acne, effaces wrinkles and other skin
trophic disorders related to aging phenomena.

care and regeneration of t‘o efficient in mild burns

Sole exporter: ICE “‘CHIMIMPORTEXPORT'" POB 525, Blvd.
Republicii 10, Bucharest, Romania, Telephone No 16.06.36.
Telex: 11184 ; 11697
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Antiatheroscleratic, energising factor, active in the prophylaxis and treatment of aging phenomena
of the central nervous system and cardiovascular apparatus.

Indications:

— prophylaxis and treatment of cerebral and cardio-vascular aging ;

— troubles of memory ; i

— generalized, predeminantly cerebral, coronary (angina pectoris), peripheral atherosclerosis ;
— prevention and control of thrombo-erffbolic accidents and post-hemorrhagic sequelae.
The drug is also indicated in children with psychosomatic undergrowth and encephalomyelitic

sequelae.

Supply:
Boxes of 6, 12 and 100 vials of 5 ml.
Bottles of 25 sugar-coated tablets or capsules.

Sole exporter: ICE ““CHIMIMPORTEXPORT"

POB 525, Blvd Republicii 10, Bucharest, Romania, Telephone No 16.06.36, Telex: 11184; 11697
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ASLAVITAL

EUTROPHIC REGENERATING FAC-
TOR, WITH CELLULAR BIOCATA-
LYTIC ACTION; IT ACTS PARTI-
CULARLY ON THE NEURONAL
METABOLISM. ESSENTIAL NUTRI-
TIONAL FACTOR AND STIMULA-
TOR OF GROWTH PROCESSES.

Original product of Prof. Dr. Ana Aslan

e Mentally deficient children e Mild and medium mental deficiency e Children with behavioral
disturbances and defective integration in the school community e Impaired memory and concen-
tration ability e Apathy, slowness, inertia, tendency to isolation, inferiority complex, difficult
accomplishment of school tasks. failure to assert one’s own will, take the initiative ® Decreased
resistance fo physical and mental exercise e Encephalopathic sequelae.

Bottles of 50 sugar-coated pills.

Chimimportexport

POB 525, BD. REPUBLICII, 10, BUCHAREST, ROMANIA
TELEPHONE : 16.06.36, TELEX 11184, 11697



Diuretic agent with quick
and persistent action; mo-
derate potassium depletion,
decreases arterial pressure.

hydrosaline retention (without renal
failure), cardiogenic oedemas, essen-
tial hypertension, cirrhosis with
cites, pregnacy with oedemas.

renal and hepatic failure; hypo-
potassemia.

tablets of 0.005 g.

4 Producer: Drug Faclory

ucharest, Romania.
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Indications: Digitaline-like cardiotonic.

Positive inotropic action (increas-
all forms of myocardial @ es myocardial contraction ca-
failure with accelerated pacity), negative chronotropic
rhythm, atrial fibrillation, action (SIOW:S down myocardial
paroxysmal tachycardia, rl}ythm?, Improves  coronary
Hios: circulation.

@Cantmindicatians: acute decompensated cardiopathy (myocardia

failure, . recent myocardial infarction),

acute pulmonary oedema.
Not to be used when calcium is administered

SUPP’y Vials with injectable solution containing 0.0002 g acetyldigitoxir
Tablets containing 0.002 g acetyldigitoxin.
@33&- Solution of 0.050 g in 100 ml.

qliéﬁ Suppositories.

Producer: Biofarm Factory, Bucharest, Romania



Semisynthetic penicillin; acid- and
penicillinase-resistant.

Infections produced by staphylococci resistant
to other types of penicillin; cutaneous infections;
respiratory infections, . urinary infections, osteo-
myelitis

Contra-

indications: Infolerance to penicillin.

capsules containing 0.275 g sodic oxacyline
monohydrate.

Producer: Antibiotics Factory lasi, Romania.
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At an altitude of 800 m above sea level lies the "'Pear| of the Carpathians', a
name by which this beautiful health-resort is also recorded.

Its microclimate is propitious to the therapy of different neuroses, depressive
states, and hyperthyroidism.

A geriatric center on the precincts of Palace Hotel
provides treatment with Gerovital H 3 and Aslavital

according to Prof. Dr. Ana Aslan’s method.
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At a distance of some 17 kms from Bucharest, on the Ploiesti motorway
that goes to the mountain resorts of the Southern Carpathians, stands
the “Otopeni” clinical section of the National Institute of Gerontology
and Geriatrics in the midst of a beautiful 70 ha park.

Prof. Dr. Ana Aslan’s treatment method with Gerovital H3 and Asla-
vital is being applied for about ten years. The excellent accommodation
and services, the quiet and picturesque ambient as well as the low
altitude of the place recommend it to geriatric patients.
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In the north-west of Romania, close to Oradea city,
lies Felix Spa.

Its microclimate and low altitude are indicated for
various neurotic states, but what has made the resort
famous is its treatment center against various types of
rheumatism.

A geriatric section, where treatments with Gerovital H3

and Aelcnr al accarding ta Praf Dy Ana Aclan’e mathnd
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are admmlstered by physicians from the National
Institute of Gerontology and Geriatrics, is open all
the year round.
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